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In the Newfoundland area, fisheries for groundf ish are 
of most importance both from the actual and potential points of 
view. By far the most important groundfish is cod. Other 
groundfishe~, haddock, redfish,.American.plaice.and greysol~ are 
increasing in importan·ce. Particularly in redfish and American 
plaice, from the otter-trawling explorations of the 11 Investigator II11 , 
and in cod by the longlining investigations, the Newfoundland 
station has aided or been responsible for the location of many 
new fishing grounds and fish populations. 
The Newfoundland Station thus devotes by far its major 
efforts to research on groundfishes and during the past year has 
operated seven boats on ~roundfish research. These are the 
82-foot "Investiaator II', operated as an otter trawler; the 
62-foot 11 Marinusil, an otter trawler and longlirler; four 55-foot 
longliners and one Danish seiner, the "Matthew II". In addition 
to the seawork, the Station investigates and samples fish landed 
on shore so as to follow the effect of the fishery and of changes 
in natural conditions on the size, age and abundance of ground-
fish populations. 
Other important investigations are the salmon investi-
gation, in which during 1954, researches were carried out Qn the 
s~lmon populations of the Bay du Nord and the Codroy river; and 
the marine mammal investigation, in which at present researches 
are in progress on the harp and hood seals and the pothead or 
pilot whale and the minke whale. · 
Researches have been undertaken on the Arctic char, the 
commercial sea trout of northern Labrador. 
The continuing studies in hydrography with its clos~ 
relation to fish availability and fish abundance are an important 
and necessary part _of the Station's work. 
The Newfoundland Technological Unit, \~1hich is associated 
administratively with the Station, provides engineering services 
and advice for Governmental fisheries projects and advice and 
assistance where possible to the fishing industry in the Newfound-
land area. 
Research in 1954 
ExRlorations Trinity and Conception Bay Deep-water Areas 
n In November and in early December, 1953, the 
Investigator II" was engaged_ in otter-trawling surveys of the deep 
water of Trin .i.ty Bay between 140 and 200 fathoms which had not been 
previously studied and surveyed, also the portion of Conception Bay 
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deeper than 100 fathoms. Redfish were scarce in the deep water 
of Trinity Bay, the greatest catch in a half-hour's dragging being 
250 pounds. The most plentiful commercial fish was the Greenland 
halibut, locally calle·d turbot. Catches of several hundred pounds 
of this fish ·in a half-hour's dragging were usual and four catches 
ranged from 500 to 1300 pounds. 
While the deep water of Trinity Bay is continuous with 
the deep 'vater of the ocean and is thus warmed somewhat, the deep 
water of Conception Bay is in a hole, isolated from the warm deep 
Atlantic water to the east by a broad ledge of less than 100 
fathoms. The bottom temperatures here were all -o.9°c. and only 
very· small quantities, usually less than 50 pounds ·each per drag, 
of cod, American plaice and Greenland halibut were found. 
Haddock 
During Ma;l and early June a haddock survey by the "Investi-
gator II" was carried out on the southern half of the Grand Bank 
and on St. Pierre Bank. These surveys are repeated annually at 
the same stations and at approximately the same time. A shrimp-
net lining is used in the cod end and in 1954 for the first time 
a cod-end cover of shrimp netting was used instead of a liner. By 
means of the lining and cover the younger year-classes of haddock 
from one year old and upward are: retained and an estimate is there-
fore possible of the supplies of young fish available to enter the 
fishery at about five years of age. The cover was apnarently much 
more effective than the liner in retaining the one-year-old fish 
which ~vere caught in 1954 consistently and in numbers for the 
first time on these yearly surveys. 
The five-year-old haddock of the 1949 year-class were 
abundant on both banks and were especially dominant on St. Pierre 
Bank where few large haddock were caught. These five-year-old 
haddock entered the fishery in numbers for the I'irst time in 1954 
and, although small, formed the main basis of a winter and spring 
fishery, mainly on the Grand Bank, and a summer and autumn fishery 
on St. Pierre Bank. On the Grand Bank tr1ere vvas little evidence 
of three- and four-year-old haddock, which apparently did not 
survive the egg and larval period. One-year-old haddock hatche~ 
in 1953 and two-year~old haddock of the 1952 year-class were, 
however, pr~sent in small numbers on the southwest edge and were 
particularly abundant on the southeastern side of the bank. The 
one-year-old fish with a peak size at 18.5 cm. and the two-year-
old fish with a peak size of 26 cm. will be available as fish oI' 
the minimum commercial size in four and three years respectively. 
On St. Pierre Bank there was little or no evidence of 
the year-classes of haddock born in the years 1950 to 1952. One-
year-old haddock born in 1953 were in evidence in f a ir numbers 
only in one small area on the southern part or the western edge 
of the bank. On St. Pierre Bank, the haddock, when present either 
in spring, summer or autumn, are usually concentrated by hydro-
graphic conditions and readi.ly available to the fishery.. The 
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haddock therefore, can be readily depleted and while there is in 
1954 an' abundant fishery mainly for five-year-olds, there is at present no evidence of haddock younger than five year.s in the 
numbers necessary to maintain this fishery. Vve can, therefore, 
confidently expect good stocks of St. Pierre Bank haddock to be 
available in 1955 and possibly in 1956 but that certainly by 1957 
or i958 the haddock population on this bank will be very much 
reduced. 
The outlook at present on St. Pierre Bank with regard 
to young haddock to replace the presently exploited group is very 
much worse than on the Grand Bank. 
Redfish 
Exalorations Gulf of St. Lawrence and Southwest Coast of 
Newfoundland, 1953-5#." In late October and early November, 1953, 
the "Investigator II carried out a survey in the northern half 
of the . Gulf of St. Lawrence, to study the distribution of redfish 
in relation to depth, between 120 and 200 fathoms. All tempera-
tures at these depths were between the small and favourable range 
for redfish of 4.0° to 5.7°c. 
The best catches were usually obtained between 140 and 
160 fathoms, although there were occasional good catches at 120 
and 180 fathoms. 
In the early redfish frequencies obtained in the Gulf of 
St. Lawrence and on the western part of the south coast of New-
foundland by the "Investigator II" in 1947-50, before commercial 
fishing fo~ redfish had begun in the area, there was evidence from 
all the deep-w~ter areas of the presence of an abundance of large 
redfish mostly between 30 and 42 cm. In 1953, after one summer 
of commercial fishing in the northern areas of the Gulf and 
several years fishing farther south, these large redfish were still 
abundant but, as a group, had essentially the same size distri-
bution. In some cases they were slightly more grouped by some 
growth in t~e intervening years ·occurring at the smaller sizes, 
while there was no evidence of further growth at the upper part 
of· the frequency. The peal{S were essentially the same in 1953 
as in 1947 and 1948. 
, While in the earli e r frequencies in the years between 
1947 and 1950 there was usually only slight evidence or sizes 
below 30 cm., there was, in 1953, evidence of a group of redfish 
with peak sizes between 22 and 25 cm. as well as the larger group 
in which peak sizes for the males were 34 to 36 cm. and for the 
females 37 to 38 cm. These two groups of fish were completely 
separate and with the very slow growth of the redfish there is 
at least a ten year difference in the ages of redfish at the peaks 
of the two groups. The .younger redfish with peak sizes at 22 to 
25 cm. were extremely plentiful on the eastern side of the Gul~ 
and on the western part of the south coast of Newfoundland and 
were scarce on the western side of the Gulf, north of Anticosti . 
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It is evident that, in spite of the redfish being 
viviparous, and in the absence of mortality of spawning fish 
through fishing, only rarely is there a good survival of redfish 
larvae to the settling stage in the Gulf of St. Lawrence or on 
the western part of the south coast of Newfoundland. In the 
intervening years there is apparently little or no larval settling 
in these areas. Presumably the redfish in the course of their 
long larval life in the upper water layers usually drift out of 
the Gulf. 
It isJthus,inescapable that the present large fishery 
for large redfish in the Gulf is in danger and that when the 
present group of large fish is depleted, the fishery will depend 
on considerably smaller fish, since it cannot be expected, vvith 
the slow growth and heavy fishing, that the group _ with a peak of 
22 to 25 cm~ will reach the average sizes which the present group 
of larger fish attained in the absence of a fishery. 
In Hermitage Bay, through the trawling of the "IVIarinus ", 
a third redfish frequency peak has been found with peak sizes at 
approximately 7 1/4 cm., December, 1953; 8 1/4 cm •. , June, 1954 
and 8 3/4 cm. in September, 1954. These fish were most likely 
about l~ years old in December, 1953. The presence in this area 
of three well defined groups of fish will enable valuable 
observations and checks to be made on the age and growth of 
redfish. Again there are, judging from growth studies in other 
areas, about eight years between this younger group of fish and 
the older successful group of redfish in Hermitage Bay with a 
peak of 22 to 23 cm. There was apparently very little settling · 
of young redfish in the area in the intervening years. Since 
the large-meshed trawl nets with a shrimp-net cover probably do 
not catch the smallest group with any great degree of efficiency, 
it is difficult to know at present whether this group of tiny 
fish will represent a considerable stock. 
Fishing for Redfish Day and Night. Fishing for red~ish 
usually ceases at night since redfish in many areas rise from 
the bottom and are no longer available in quantity to the trawls. 
During the last half of June and the first half of July, two 
trips were made to investigate the availability of redfish at 
night. The smallness of the crew and the roughness of the bottom 
rendered the work verv difficult. In the southwest Grand Bank 
u 
area there were indications that at 160 fathoms, catches were 
normal from 6 a.m. to 6 p.m. and dropped off to as low as 10 to 
15% of the daytime catch by 1 a.m. In the northeastern Grand 
Bank region at 160 fathoms, a catch of 2300 pounds in a hal~-
hour 's drag was obtained at 11.10 to 11.40 p.m. and one of 1200 
pounds from 2.35 to 3.05 a.m. These compared with catches ranging 
from 1200 to 5600 pounds or an average of 3900 pounds during the 
daylight hours. 
Redfish Distribution in Dee Water and Evidence or 
Restricted Vertical Migration. In September, 195 , the 
"Investigator rr" surveyed, primarily for red.fish, the deep water 
east of Hamilton Inlet Bank in Labrador. A small net, the 
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three-quarter, 35 otter trawl, was used on a single wire. A 
eries of five drags was carried out at each of five depths from ~60 to 400 fathoms. The average catch of redfish per hour's 
dragging by this small net was 2800 pounds at 160 fathoms, 3400 
ounds at 200 fathoms, 2100 pounds at 250 fathoms, 1200 pounds ~t 300 fathoms and 10 pounds at 390· to 400 fathoms. There is at 
present no commercial fishery for redfish in this area, but redfish 
of large size are abundant and have an unusually great range of 
depth distribution. 
Redfish sizes increased with denth with average total 
lengths of 32.5 cm., 33.7 cm., 35.3 cm. and 39.0 cm. at 160, 200, 
250 and 300 fathoms respectively. Some very large redfish up to 
60 to 70 cm. were present; one of 75 cm. and 19 pounds was 
captured. There was an extraordinary difference in the size at 
sexual maturity of the fish in different depths. Whereas in a 
sample from 160 fathom~ the largest immature females were 37 cm. 
in length and the smallest mature spent females 35 cm., only 
five and a half nautical miles distant in 300 fathoms there were 
no sexually mature specimens in 21 female redfish of 32 to 3~ cm. 
or in 39 of 40 to 47 cm. Bottom temperatures were 2.1°, 3.1, 
3.9° and 3.9°c. at 160, 200, 250 and 300 fathoms respectively. 
With the higher temperatures, which usually favour early maturity, 
occurring at the greater depth, the lack of sexually mature 
specimens at 300 fathoms was apparently due not to temperatur~ 
but to some other factor such as lack of light. 
The area surveyed is the chief centre of infection of 
redfish in Canadian Atlantic waters by the copepod parasite 
Sthyrion lum£i. In large numbers of redfish examined at sea at 
1 O, 200, 250 and 300 fathoms the following respective percentages 
of fish were parasitized by living Sphyrion: 5.8, 6.2, 1.3 and 
o.8 and the number of living Sphyrion per 100 fish was 8.7, 9.2 1.4 and 0.8 respectively. These great differences in the dis-
tribution of the parasite §.Ehyrion were in samples of fish only 
a few miles apart, only four miles in the case of the highly 
distinct redfish populations from 200 and 250 fathoms. In 
redfish from 160 and 300 fathom depths from Hamilton Inlet Bank 
localities, only 5~ nautical miles apart, examined at the Research 
Station, 8.8% were infected externally with Sphyrion at 160 
fathoms and 0.8% at 300 fathoms. The fillets of these samples, 
each of 120 fish, were examined on a candling table for old heads 
of Sphyrion. These dead Sphyrion heads encysted in the flesh 
show evidence of former infections. Internally, 19% of the fish 
at 160 fathoms and 8% at 300 fathoms had encysted S£hyrion heads. 
There were 42 encysted heads per 100 fish at 160 fathoms and only 
9 at 300 fathoms and this in spite of the considerably greater 
size of the redfish at 300 fathoms. The living Sphyrion most 
likely have a life history of at least a year and the differences 
in Sphyrion distribution in the samples only 4 to 6 nautical mi l es 
distant, but 50 to 140 fathoms different in depth, indicate ex-
tremely little interchange in the redfish at different depths in 
the same area and also indicate that the free-swimming stages of 
Sphyrion and the secondary host, if one exists, are largely 
restricted to depths above the 250 fathom line. 
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There was an absence of mature fish at 47 cm. length at 
300 fathoms, while at 160 fathoms, five and a half nautical miles distant the smallest mature female was 35 cm. and all over 37 cm. 
were mature spent fish. This indicates a lack of mixing for many 
years. 
It appears very likely, therefore, that once the redfish 
become adjusted, possibly at an early age, to depths of 160 to 
200 or 250 to 300 fathoms it is very difficult for them to pass 
from one of these depth ranges to the other • . We have had similar 
hints of d~ep water populations of cod living close to shallower 
water populations and yet having different racial and other 
characteristics. Highly significant differences in vertebral 
and fin ray counts have also been encountered in neighbouring 
populations of redfish but at shallower and at greater depths~ 
Food. The analysis of redfish stomach contents was con-
tinued and 2700 stomachs have been examined. Of this number 20% 
contained food, 50% were empty and 30% were everted~ The main 
food organisms found were the euphausians Meganyctiphanes 
norvegica, Thysanoessa raschii and Thysanoess~ inermis; the 
hyperiid amphipods, Themisto libellula and Themisto gaudichaudi 
and the copepods Calanus finmarchicus and Calanus hyperboreus~ 
With regard to variety of food contents, 54% contained 
hyperiid amphipods, 49% copepods, 44% euphausians and 10% con-
tained fish. Of the total volume of food consumed, 36% consisted 
of hyperiid amphipods, 22% of fish, 20% of euphausians and 16% 
of copepods, the remaining portion consisting of shrimp, squid, 
pteropod molluscs and chaetognaths. Compared with the smaller 
fish there is a change in diet related to the increase in size 
of the fish. The larger redfish are feeding to a much greater 
extent on other fish and to a lesser extent on euphausians and 
copepods, while amphipods still form quite a large part of their 
diet. 
There is also a difference in the feeding habits of fish 
from different areas. On the southwest slope of the Grand Bank, 
fish and euphausians are the most important food organisms but on 
the northern part of the bank and off Hamilton Inlet Bank, amphi-
pods and copepods form the major part of the diet with a smaller 
amount of fish. In Hermitage Bay, euphausians are present in the 
stomachs in very large quantities to the exclusion of almost all 
the other groups while in the Gulf of St. Lawrence, shrimp are 
the most important food group with smaller numbers of euphausians. 
Stomach Eversion. The problem of the eversion of the 
stomach and the loss of its contents as the fish are brough t up 
in the trawl has been further considered. In all 3926 fish have 
been examined. Percentage stomach eversion · increased with depth, 
from 30% at 100-149 fathoms to 60% at 300-400 fathoms. Sma ller 
fish showed a greater tendency toward stomach eversion than 
larger fish. 
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Groundfish Populatipn Studi~s 
American Plaice. Preliminary population estimates have 
been made for the population of plaice on the commercial plaice-
fishing area of eastern and northern Grand Bank. These were 
based on otter trawl catches per unit effort and since the trawl 
catches are not at random but are in the best fishing areas the 
results are not entirely reliable. The total plaice stock 
available to the fishery over t he area as estimated by this method 
is from 350 to 1000 million pounds. The theoretical maximum 
sustained yield is estimated at 46,000,000 pounds approximately 
and it is estimated that when this yield is attained the catch per 
boat per hour's dragging will fall to 38% of the present catch per 
hour's dragging. 
Groundfish Landings. Studies are made of catch per unit 
effort and location of catch of the various groundfishes in order 
to follow the effect of the fishery on the fish populations. 
Cod, plaice and redf ish landings in Newfoundland during 1953 were 
lower while landings of haddock and witch flounder were higher 
than in 1952. Otter trawlers, longliners and Danish seiners 
increased in number and the number of small inshore boats decreased& 
Haddock Discarded at Sea 19 • It was estimated that 
up to the end of September, 3 a by weight of haddock caught were 
discarded at sea as being undersized. The true average is 
probably lower than this since records could not be obtained from 
the many small draggers which fished close to port and brought in 
almost their whole catch round. 
Landings of Round Haddock. Up to late in 1953. com-
mercial requirements were such that haddock less than about 45 cm. 
(18 in.) in length were discarded as unsuitable for filleting. 
However, an extreme scarcity of larger haddock on the grounds 
became apparent late in 1953 and in the present year. On the 
advice of the Station, which for many years has been bringing in 
round haddock under ice with good success, local plants began 
accepting quantities of the smaller haddock (33~43 cm. or 13-17 in. 
in length), generally in an ungutted condition. 
Detailed records have been obtained from four trawlers. 
From these ships, about 80% of the haddock landings or about 45% 
of their landings of all fish up to the end of August consisted of 
small haddock in ungutted condition. Up to the end of August, 
also, landings of haddock by these trawlers amounted to over tbree 
times their landings of haddock for the same eight months of 1953. 
and about two and a half times their haddock landings for the 
whole of 1953. If the small ungutted haddock had not been landed 
in 1954, landings to the end of August for these four trawlers 
would have been only just over half their haddock landings up to 
the same time in 1953 and less than half their haddock landings 
for the whole of 1953. 
Though records for these· trawlers beyond August, l954, 
have not been fully received, it is kno'Wl1 that large quantities 
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of the small haddock are still being landed. It is1 therefore; 
apparent that haddock landings in Newfoundland for 1954 will 
exceed those of 1953 because of the inclusion of small haddock, 
but would have been far below the 1953 landings otherwise~ 
The difference in the sizes of haddock landed in the 
two years is striki~g; the majority of haddock of the sizes 
landed in 1954 were discarded in 1953· 
Commercial Danish Seine Fishery, Fortune Bay. From a 
beginning in June, 1952, with one boat, the number of Danish 
seiners fishing Fortune Bay for witch flounder or greysole increased 
to 5 in 1953 and in 1954 to 7. In June and July, 1954, the catch 
per drag per boat decreased to the point where other fisheries 
became more attractive and most of the ship~ discontinued the 
Danish seine fishery. There had been some decline also in average 
sizes. 
The smooth bottom area in Fortune Bay, where the main 
Danish seine fishery occurs, is quite small. Surrounding it is 
rougher bottom generally unsuitable for seining. It is possible 
that with intensive fishing the numbers of witch on the smooth 
bottom area can be r~duced considerably and only built up again 
by immigrant witch flounders from the surrounding rough bottom 
areas. If this is so, the continued success of the fishery will 
depend to a large extent upon the rate and amount of immigration 
of fish into the area from the surrounding areas where fishing 
does not occur. 
T9;gging 
Between April and October the "Tuiarinus" carried out 
tagging of ten thousand cod. The tagging areas were Burgeo Bank, 
St. Pierre Bank, St. Anthony, La Scie, Bonavista, off Cape 
St. Mary's and off Trepassey. Many varieties of tags·were used 
in the attempt to find the most suitable tags for future work. 
From the tagging of 2227 cod at St. John's and 1652 
at Fogo in 1950, the average returns in 1954 have dropped to 1%, 
with approximately 2% for the best varieties of tags. 
Using the "IVIa-Pinus", 199 American plaice were tagged in 
St. I\1ary 1 s Bay in June and 289 in September. The "Investigator II" 
carried out tagging of 1000 American plaice on the northern edge 
of. the Grand Bank in September. 
Savings Gear Experiments on Haddock and other Groundfishes. 
An experiment was carried out on the Grand Bank under 
the Development Vote of the Department of Fisheries to estimate 
the benefits of large~meshed cod ends as compared with the small~ 
meshed (below 3 inches inside measurement) cod ends presently in 
use. ~he cod ends ordered had the outside measurements used in 
... 9 -
or es Bank area and each mesh was presumed to give an inside 
the ~em~nt of 4t inches. The actual inside measurement wet after 
measwas 4 1/4 inches. Under a limited guarantee against loss of 
us: h an attempt was made to compare the catches and sizes by 
ca ct;awler using the 4 1/4-inch mesh cod end and lengthening 
o~:ce with another exactly similar trawler using the customary 
less than 3-inch-mesh cod end and lengthening piece. 
Large haddock were scarce, most of\ the commercial haddock 
resent being small, in the 35-46 cm. range, ·with a modal size of 
p cm. While it was difficult to make exact comparisons, the ~fandard small-meshed gear caught four times as much of these 
small haddock as the large-meshed gear. Since the plants were 
accepting the small haddock in the round condition it was 
unprofitable for the trawler to continue using the large-meshed 
gear except in the early part of the trip when the haddock were 
being gutted. 
Mesh experiments were carried out on several trips of 
the "Investigator II" using a small-meshed cover over the traV'1l 
cod end. Cod ends of 4 1/8-inch and 3 3/4-inch internal dimen-
sions were used. The 50% selection point at which half the fish 
escaped through the cod end was for haddock 35-36 cm. for the 
4 1/8-inch mesh and 32 cm. for the 3 3/4-inch mesh. For cod and 
redfish, the measurements were much fewer than for haddock and 
only indications of the 50% selection point were obtained: for 
cod 36 cm. for the 3 3/4 inch mesh, and for redf ish 29-30 cm. 
for the 4 1/8 inch mesh and 28-29 cm. for the 3 3/4 inch mesh. 
Records of Unusual Fishes, 1953-195k 
The following unusual fish records were obtained from 
the Newfoundland area, Bathylagµs benedicti; Polymixia nobilis; 
the deep sea angler, Himantolophus groenlaodicus; the grenadier, 
Trach:yrhynchus murrayi; the wolf eel, Lycenchelys verrilli and 
the European ling, Malva molva. 
Herring Mortalities in the Gulf of St. Lawrence 
Reports in late July of large numbers of dead herring 
floating in the inshore areas of the west coast of Newfoundland 
from St. George's Bay to Port aux Chaix were investigated early 
in August. 
A few dead herring were picked up floating near Bay of 
Islands where a herring school was seen. Examination of these 
herring showed no skin lesions of any kind and no internal 
sporozoan cysts. However, the stomach sacs in all specimens ~ere 
tightly inflated with gas, there was no food in the stomachs, and 
the intestines were full of greenish amorphous material. 
Plankton tows in the area where the dead herring were 
picked up showed an abundance of calanoid copepods, and there 
were present also Ceratium sp. and Rhizosolenia sp. Temperatures 
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in the inshore area were fairly high compared with temperatures 
in deeper water where the herring had spawned, presumably in late 
spring. The movement of these herring inshore in late summer 
instead of in the spring was unusual. 
It was presumed in view of these circumstances that the 
herring fatalities had occurred through ingestion of toxic food, 
most likely of phytoplanktonic origin, incidental to feeding on 
copepods. · 
Later some of these herring were sent to Dr. Margolis of 
the Nanaimo Station and no indication of disease organisms was 
found. 
f 
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Atlantic Salmon 
• ... 
Bay du Nord River. The entire outward smolt and the 
adult returning salmon runs were caught by a net fence and a 
wooden trap. In all cases the f~sh were marked and sampled for 
scales and size. The fence was in complete fishing order on 
A ril 30 and the first smolts were taken May 7. The last smolt w~s taken on June 29 and the fence was removed July 1. 
The total count for this year was 8264. Two-thirds of 
the run occurred ~etween M~:y 7 and J'-Tay 26 with a peak number of 
l232 on May 21 while one-tnird appeared from May 27 to June 29 
with a peak number of 336 on June 1. The high daily counts were 
from May 19 to 22 inclusive with 872, 610, 1232, and 979 
respectively. 
The water temperature was approximately 7°C. for 
several days preceding the start of the run in both 1953 and 
1954• In both years there was a heavy or medium rain on the 
peak day and a heavy rain on the preceding day. 
The size range of smolt fork lengths in 1954 was 131 to 
374 mm. compared with 132 to 291 mm. in 1953. In 1953 the lar-
gest numbers of smolts were ir1 the 157 to 163 mm. range, and in 
1954 the largest numbers were in the 163 to 171 mm. range. 
Of the 8145 smolts marked, 6787 were tagged and 1358 
fin~clipped. All tags were attached immediately in front of the 
dorsal fin. The fin-clipped smolts had the adipose fin and the 
posterior half of the dorsal fin removed. Of the 31 tags re-
turned to date two only were from outside the Bay du Nord River 
and Estuary; these were both taken in Fortune Bay. One was 
caught in a salmon net at Hare Harbour, a distance of 18 miles 
from the tagging point, 39 days after being tagged. The other 
was angled a short distance up Terrenceville Brook, a distance o~ 
40 miles from the tagging point, 69 days after being tagged. 
Only four smolts of the 1953 smolt marking have been 
accounted for so far. One tagged and two fin-clipped smolts 
were caught at the smolt fence and released again this year 
during the smolt run. Apparently they rerr1ained in the river 
another year after being released in 1953. The other recapture 
was a fin-clipped grilse which returned to Bay du Nord River 
and was passed through the salmon counting fence on July 8. 
During the operation of the smolt fence the largest 
numbers of kelts descending coincided with the peak of the smelt 
run. In 1953 the kelt peak was a week earlier than the smolt 
peak. The total number of kelts passed through the smolt trap 
was 58 as compared with 56 in 1953. Twenty-four had tags 
attached from 1953 tagging, 4 had wire only, 6 had scars where 
tagged! and 24 had not been tagged. In 1953, 97 of 151 salmon 
and grilse entering the river were tagged. Of this number 5% of t~e kelts tagged in 1953 were caught in the commercial fish ery 
~h 1954, two in Placentia Bay and three in Fortune Bay, all to 
e east of Bay du Nord River. 
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The total count of salmon and grilse entering the river 
the 1954 season was 55 compared with 151 in 1953. The trap, 
for ver was not operated after August 7 and 36 salmon and 
howese ~ntered the river after t his date in 1953. ~hirty-four 
gri!on and 21 grilse entered in 1954 compared with 53 salmon and ;8 grilse in 1953· 
Little Codroy R_iver. The Atlantic salr11on research pro-
am for 195l~ on the Little Codroy River had two main objectives. 3~e was investiga~ion ~f th: utilization of the salmon st?ck in 
port and commercial fisheries; the other, the study of size and 
sge-class composition of the salmon stock in order to provide ~asic information on the character of the fishery. This is a 
long-term proj~ct and i? part . of :n ov~rall At~ant~c ~a~on . 
program wh~ch incl:ides investigat:;ons ;n th~ Mirarruchi River in 
New Brunswick and in the Port Daniel River in Quebec. 
A counting fence was locat ed in the estuary of the 
Little Codroy River, below all tributaries, about one mile from 
the ocean nnd about three miles belo11\f the upstrear(l limit of 
brackish water. The river at this site is 810 feet wide. 
During the period that the fence was in operation, the depth of 
water in midstream - where the traps were located ~ varied from 6.5 feet to 8.5 feet. The rise and fall of the tide within 
the estuary was about one foot. The counting fence for smolts 
was completed :rJTay 14 and remained in good fishing order for the 
duration of the season. As soon as the fence was put into 
operation, a smolt was captured and it is felt, therefore, 
that the seaward migration of smolts had already started by 
that date. The migration built up very slowly to a peak of 541 
on June 6, declined to 87 on June 9; then rose to a second peak 
of 1280 on June 12, declined to 146 on June 18; and then rose 
to a third peak of 837 on June 22, and declined rapidly 
thereafter. The last migrant was counted July 14, and the fence 
was removed July 18. The total count of smolts for the period 
that the fence was in operation was 12 1 210. All the smolts 
were marked by removal of the dorsal and adipose fins. 
The seaward migration of kelts occurred nt the same 
time as the smolt run. The peak migration was on May 23 and 
the total kelt migration 253. 
The first inward migrating salmon was caught Jun e 18 
and the last on October 9. The total run was 215 fish, con-
si~ting of 4 in June, 165 in July, 40 in August, 1 in September ~ 
and S in October. Twenty-six per cent of the salmon which 
migrated upstream were caught by angling. 
Arctic Char 
a 
The material on Arctic char collected in Labrador in 1ii3 has b~en studied. The ~ges of t hese sea trout caught in 
g 1 nets in the sea ranged from 5 to 19 years. In t h e mos t 
southerly sample, at Adla tok, the mean age w~s 8.4 years . 
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ins northward the average age gradually increased to 10.7 
t Ra.mah. The mean weight and length, however, were 
at Adlatok (4.4 pounds, 57 cm.) than from Nain to Ramah 
3 o pounds, 47-48 cm.). Growth was correspondingly more 
the southerly part of the char range in Labrador than 
northern part. Vertebral frequencies increased from 
t Adlatok in the south to 65.47 and 65.28 ' respectively 
--on and Ramah in the north and indicated distinct char 
• 
....... tions. 
The greatest difference in racial and most other 
eristics was between Adlatok and Nain to the south which 
inland sheltered waters, and Hebron and Ramah to the 
_-...._ which are exposed and close to the open ocean. 
Mammals 
Harl Seals. Investigations of harp and hood seals were 
out n the Gulf of st. Lawrence and at the Front du~ing 
week trip on the sealing vessel "Theron". 
One hundred and twenty white~coats were tagged during 
in the Gulf. From the 1952 and 1953 tagging of young 
eals, two returns of seals in their first year from west 
~and on January 22 and February 9, and one from Cape Bauld 
extreme north of Newfoundland in mid-January show that 
ea.ls remain in the Arctic until quite late in the winter 
ome migrate south with the adults. Two tags from 
---e harps were returned from the east coast of Baffin 
in the Canadian ~retie. All previous recoveries from 
ot Labrador had come from west Greenland. 
In the moulting patches, mature females were found to 
arce and immature seals and old males plentiful until 
pril when females increased in number. This observation 
~ tant. since closing the sealing season by April 20 
--- have protected the mature females in the moulting patches 
S4 . 
Consideration of age readings from teeth obtained both 
and-stations and from the sea fishery indicates good 
al for the 1950 year-class and poor survival for the 
d 1949 year-classes. It may be argued that the low 
l of the 1951 yeur-class· was due to the very high catch 
ecoats in the spring of 1951. However some other factor 
be responsible for the low survival of the 1949 year-class. 
~-~ the kill of whitecoats was only average, approximately 
... ~e as that of 1950 which left a good year-class. 
Minke Whales. There has been an opportunity to study 
numbers of the minke or lesser rorqual whale. The meat of 
hale is excellent human food. Small numbers of these 
hales are harpooned in Trinity Bay. Minke, in this bay1 ~ the capelin inshore and feed almost exclusively on t h em. 
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easured 15 to 28 feet with a mean of 24 feet and the Malese~ 16 to 30 feet, again with a mean of 24 feet. Females ferns! ecorded as pregnant from 25 feet and up1NarC; seven ma le s 
wer~ r 27 feet were sexvally n1a.ture. :Breeding season, size, 23 ~t maturity, siz3 of foetus 2nd body proportions, as far 
size 11d be determined from small sa~ples, were similar to those ~; ~~~ Norwegian stock which supports a large fishery. 
Pothead or Pilot Vfuales. J.\ fisher~t fo-r these small 
whales takes pl2ce s.t Dildo, Trinity Ea:.~, a1:1-d spasmodically in 
Bonavista and Notre Dame Eays. · fTlhe eat ch in 1954 was con-
siderably smaller than in 1952-53 when three to four thousand 
hales were caught. A fe~rr larg e potl1eads a.re harpooned but 
:l.m.ost all are diven ashore. They feed exclusively on squid 
and can only be expected inshore in numbers in years when squid 
are abundant. Driving began on July 16 and about 1100 whales 
were taken in drtves up to August 10. Thereafter the whales 
became scarce, only one drive being made in September. Several 
drives, however, took place between Octoter 29 and November 8. 
one drive occurred in Bonavista Eay on October 18. Coupled 
with the only moderate a~bundance of pilot 1~1h8.les in Trinity BaJr, 
there was a widespread dispersion of both squid and pilot 
whales northward as far as Hamilton Inlet Pank. 
Growth has been studied ~y sectioning of teeth. 
Immature meles a.nd females grovv at the sam.e rate. At 6 ~rears 
when most females are mature and all males are immature the size 
of both sexes is about 12 feet. ~~ales m~lture sexually at about 
12 vears and at this time the male shows an increased rate or 
"' growth which results at 20 years of age in a mean length of 
18 feet for males and 15 feet for females·. In meast1rements of 
about 3000 potheads the largest females were 16 feet 9 inches 
and the largest males 20 f e et in length. 
rizdrography 
Hydrographic -vvor1c is C8.rri ed out e~s a necessary back-
ground for the various investigations, particularly those of 
groundfish. The usual stations in the southern part of the· 
area '"'ere occupied. by the 0 rnvestigator IIn in .l\pril and the 
six sections across the Labrador Current and across the banks 
from Labrador so11thvva.rd in J11l,: -Au_~ust. A station off 
St. John's was taken monthly or more often and daily surface 
temperatures taken in St. John's harbour. 
In the Labrador Current from Labrador to Cape 
Bonavista and in the inshore branch of the current· from Cape 
Bonavista to the· southern edge of the Grand Bank, there was a 
~onsiderably greater volume of below zero water present in 
uly to August, 1954, than in the same period of 1953. 
and In the channel bet'neen the Grand Bank and Green Bank 
G particularly at the entrance to the channel between 
~~en ·Bagk and St. Pierre Bank, there was m.ore below o0 c. and 
ow -1 c. water pre sent in August than in April. 
on the southwest slope ?f the Grand Bank, in the line 
t t•ons at 275 metres, the highest temperature recorded in 
of 8 a 1 s l2 98oc . The water with temperatures of over 12°C. 
April :~ at ioo to 150 metres near the tail of the bank in 
occur~ de 51ow. to 52°w. Also at these depths and deeper, 
Longi ~ith temperatures of 10°C. extended to Longitude 53°W. wate~ver 9oc . water west to 54°W. There was thus a transgression 9jdunusually warm water on the southwestern edge of the bank but 
0 e the warmest layers were below 100 fathoms there was no si~~ence of it on the line of 40-fathom stations a few miles _to 
~~! northeast, parallel~ng t~e sout~wes~ern fringe of the bank . 
The April temperatures in this ~ection in the deep0 ~ate: of the outhwestern slope of the bank in 1954 were 3 to 4 u. higher on ~he average than at .the same period in 1953. From the 25-metre 
level downward the highest temperature in August in this section 
was 8. 21°c . &eluding the extreme southeastern edge, bottom 
temperature~ in the secti~n w~re 2 or 3 degre~s lower in Aug~st 
than in April, 4.3 to 6.4 c. in August as against 6. 7 to 9.5 c. 
in April . Similarly in 1953, water temperatures below 50 
metres at the southwestern edge of the Grand Bank were several 
degrees lower in August than in April due to the arrival in the 
intervening period of new supplies of colder water from the 
north. 
Hydrographic Conditions ~nd Fishery 195~ . During the 
sunnner of 1954 the cod were more abundantly available to traps 
and handlines close to shore on the east coast of Newfoundland 
than they had been for many years . E'ven the oldest fishermen in 
many areas could not remember when cod had been so close to the 
shore in such large numbers and for such a long period of the 
year . From June to the end of September and even later, cod 
were available in quantity on the east coast in much shallower 
water than is normally the case . The summer was marked by much 
calmer weather than usual and a stable shallow layer of sur-
face water built up. As an illustration, in the hydrographic 
station five miles off Cape Spear near St . John's, due to the 
lack of mixing by the wind and sea, the o0 c. layer remained at 
twenty fathoms until the end of August and the 3°c. line above 
12 fathoms until early September . As a cori1parison, in 1953, 
a typical year, the zero· line was at 20 fathoms at the begin-
ning of June and below 50 fathoms by the end of August . 
Most of the inshore cod keep above the zero line but may be 
caught in numbers up to 4°c. or even higher. The unusual 
hydrographic conditions therefore offer a convincing explana-
tion of the unusual abundance of cod very close to the shore . 
Apparently the cod approached the shore in late June following 
the capelin and as usual took up bottom feeding when the 
capelin moved off. While bottom feeding they were restricted 
to the favourable temperature area close to the shore which did 
not expand significantly in depth during the months of July and 
August . There have, however, been other years with a shallow 
ze~o line in July and August without such a great abundance of 
co near shore. The much greater amount of rainy and foggy 
~eather.than usual in July and August was also favourable to 
he residence of the cod in shallow water. It is possible also 
,. 
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th reduction of inshore fishing in recent years has re" 
that d ~n a considerable increase in the cod population. SuCh an ~ulte ~ would also be accompanied by an increase in size. incre~: connection it was evident in our measurements at 
In th·sta and reported from many other areas that the trap cod 
Bonavionsiderably larger than usual in 1954· While more plenti-~e~e ~ headland areas, cod were far less plentiful than usual 
.u any areas in the bays. Doubtless this was also related to ~~em~ydrographic pecu~iarit~es~ but hydrogr~phic informat~on for 
th bay areas is lacking. Squid were plentiful and came in 
ea:lier than usual. Evidently moving in the warm surf ace 
1 ers the presence of the cold layer close to the surface had n~yunf~vourable eff~ct on their migrati?n and may have s~eeded 
it by reducing vertical movements. Squid were reported in 
unusual numbers at, Battle Ha::'bour, Labrador, and by the 
"Investigator II" in the Hamilton Bank area of Labrador. 
Danish Seining 
The Danish seining experiment to discover new commer-
cial grounds for this fishery was begun in 1953 and continued 
in 1954. The work was carried out with t.he 56-foot u11atthew II", 
loaned by the Province of Newfoundland and with expenses paid 
under the Develop~ent Vote of the Federal Department of 
Fisheries. 
Newfoundland. In Newfoundland waters, areas were in-
vestigated between Ramea and Miquelon, in Placentia Bay, in 
St. Mary's Bay, in St. George's Bay, Conception Bay, Trinity Bay, 
Bonavista Bay, the area off the Funk Islands, Green Bay, the 
area near La Scie and 'White Bay. No commercial fishing areas 
for Danish seining were found in any of these places. 
North Bay • . In response to a request from the Atlantic 
Biological Station, the Gulf of St. Lawrence area called 
North Bay was investigated in the autumn. North Bay is the 
name used by local fishermen for the sea area west of Cape 
Breton Islar1d and east of the r1 agdalen and Prince Edward Islands. 
In this region, between 46°20'N. and 46°40tN., and 61°251w. and 
61°42 1 W., a large area of bottom suitable for Danish seining 
was found. Between depths of 32 and 37 fathoms, five sets were 
made. All produced excellent results, with catches varying 
fro~ 4000 to 9000 lb., consisting of grey sole and American 
plaice. 
The grey sole catches were 1000 to 3000 lb. for each 
set; th~se fish were all large, the average length of fish ~or 
the various sets ranged from 48 to 54 cm. American plaice made 
up the bulk of the catches, as much as 7000 lb. to one set, 
~d were mainly fish of a good commercial size. Small amounts 
0 scrod and small market cod were also caught. 
The good ground was situated on a bank, on the western 
Side of a deeper channel which runs parallel with the Cape Breton 
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oast The bottom appeared to be very level and to consist of 
~ine ;ed sand. As the time available was limited, and weather 
onditions very unfavourable the area could not be surveyed 
· exhaustively, but fathometer recordings indicated good bottom in e 0 o 
much of this region. 
·It seems probable that the area would support a success-
ful commercial Danish seine fishery for grey sole and American 
plaice, as Danish seine is probably more efficient in catching 
these fish than the otter trawls at present used on the grounds. 
During one set further north, at 46°55'N., 61°091w., 
in the same depth, the gear caught on the bottom, which was 
rougher. A set in shallower water (20 fathoms) caught JOO lb. 
of yellowtail flounder and 100 lb • .American plaice. The catch 
in over 50 fathoms was mainly grey sole and An1erican plaice, 
but the fish were smaller, (average length of grey sole 47.4 cm,), 
and only totalled 900 lb. The bottom of the channel east of 
these grounds was too uneven to fish. 
Longlinin~ 
Since 1950, the Station has been engaged in longlining 
experiments . in Newfoundland waters, using money supplied by 
the Department of Fisheries under -its development vote. As a 
result of this work much of the suitable coastal waters of the 
Newfoundland area has now been surveyed during experimental 
fishing by longliners. A very great area of new ~ishing ground 
has been found in deep water with abundant supplies cf large 
cod. These cod had been almost entirely unutilized until their 
location was demonstrated by these experiments. As a direct 
consequence of the experiments, longlining is firmly estab~ 
lished at Bonavista where 15 commercial boats are now fishing 
the new grounds. One major difficulty must be resolved before 
the costly longlining boats can operate efficiently and this 
may be accomplished in the near future at Catalina. This 
necessity for profitable longlining operations by expensive 
boats is the provision of a plant which places the interests or 
the longliners first and co-operates to increase their 
efficiency. No other type of groundfish plant operation 
makes as much economic sense on the northeast coast between 
Baccalieu and Cape Freels as a frozen-fillet fish plant operated 
primarily for longliners and allowing no other type of rishery 
to interfere with the interests of these ships. A good harbour 
wellequipped with navigation aids and with shore facilities 
such as a small slipway is, of course, a necessity for 
successful longlining. 
0 
In 1954, the longlining experiments were ca~ried out 
vigorously. Three 55-foot and one 51-foot Robar~type 
Nova Scotian boats were used. The skippers were from Lockeport 
and Louisburg and some of the crew members were Newfoundlanders. 
~he boats were "Ada and Bill", Captain Hector Srrii th, 
''Atlantic Rovern, Captain Russell Decker; "Gertrude and Ronald", 
Captain Gordon Hemeon; and t?Pat and Judy", Captain Joseph Atkinson. 
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Captains were all experienced and successful longline fisher-
The and eEtch boat carried a crew of four includ.ing the Captain. 
men 
These boats fished large ranges of depths in all areas 
b t concentrated on depths which, on the basis of previous ex-
u rience and prevailing hydrographic conditions, were expected b~·yield good catches. 
Catches were sold whenever possible but the sale of 
fis~ was not allowed to interfere with any of the experiments. 
The standard gear used by the boats consisted o·f tubs 
of twelve fifty-fathom lines with hooks six feet apart. 
Squid was used for bait in all the experiments, except 
for a period during the experin1ental fishing in the Twillingate-. 
La Scie area when capelin was the only available bait. 
Commercial Test of Long~ining at Ramen. Two boats, 
the "Atlan·tic Rover" arid the "Gertrude and Ronaldu, fished from 
Ramea on the south coast of Newfoundland from January 15 to 
April 140 
Cod catches were low in all areas throughout the 
experir:ento The best catches were on the northern and western 
edges of Burgeo Bank in r~1arch, (averaging 600 lb. per tub). 
In January and February they averaged only 390 lb. per tub and 
in April 420 lb. per tub on these grounds. On the inshore 
grounds, within ten miles of Ramea, they were low throughout 
the' period, averaging from 300 to 360 lb. per tub in the four 
months. · On Banquereau Bank (the name given locally to the 
small bank situated between Burgeo Bank and Ramea) catches 
averaged 370 lb. per tub in February, 415 lb. in March and 
200 lb. in April. On Grey River Bank the cod catches averaged 
390 lb. p 0r tub in March and ·480 lb. in April. 
rrll.e greatest total number of trips (26) for the two 
boats was to the ins~.1ore grounds which could be fished on days 
unsuitable for offshore fishery. Twenty-four trips were made to 
Burgeo Bar1k ( 17 of which were in r-Iarch and April), fourteen to 
Banquereau Bank and five to Grey River Bank in March and April. 
Ten of the trips to Banquereau Bank were made in February. 
The best cod catches were consistently made in depths 
of 60 to 85 fathoms in all areas, but, with the exception of 
Burgeo BQLk, the Captains found great difficulty in keeping 
their gear in these depths. On the inshore grounds, Banquereau 
Bank and Grey River Bank, the shoal water areas are small and 
very irregular. 
F ishing under commercial charter w~th the men retaining 
the value of the catch, excellent and strenuous fishing efforts 
were made even under stormy conditions. The we at.her was 
e~tremely 11nfavourable for .a great part of the period. The 
fishing tn +- snsity steadily increased during the experiment as 
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thening period of daylight allowed more gear to be t~e l~ng The Captains always finished fishing in time to reach 
fishe H rbour before dark, as stormy weather and frequent heavy 
Ramea h~wers often reduced visibility to almost zero. The 
snow sfished an average of 5 tubs of gear per trip in January, bo~ts February, 7t in :March and 9 in April. The greatest amount ~f~~ear fished by either boat in one day was 10 tubs. 
catches were between 30,000 and 46,ooo pounds o~ 
ketable fish per complete month. Fish other than cod made ~ar9% by weight of ~he total catch (15% value) and~ of this 9~ two-thirds consisted of haddock. Very few plaice were 0~ght and wolffish catches were much lower than in the ~~perimental fishing in this area in May and June, 1953. 
Prices were somewhat higher than in the summer but, as 
the monthly catch was only about 20% of that on the northeast 
coast of Newfoundland from ~1ay to September, there was no 
evidence of cormnercial success for these costly boats. In terms 
of fishing ability and fish caught, however, the longliners 
outfished the local jack-boats. In January three local jack-
boats were longlining from Ramea, setting and hauling their 
gear from dories, but by early l-:1arch two had stopped fishing 
and the third made only six trips in this month. Throughout 
the experiment these jack-boats fished many days less than the 
chartered boats (the result of their method of fishing and the 
extremely bad weather) and consistently caught less fish per 
comparable amount of gear. 
pofr1:U!ercial Test of Longl~ni~g at Badger's Quax. The 
"Gertru_c1e and Ronald11 and the "Ada and Bill II" carried out a 
commerc~ial longlining test at Badger's Quay near Valleyfield on 
the north side of Bonavista Bay, in an area where experimental 
fishing in 1952 had indicated that there were excellent deep-
water fishing grounds to the east and north. Here they were 
operating under certain disadvantages from lack of shore 
facilities. Cod catches were excellent throughout the experi-
ment which lasted from June 1 to October 12. The June catch 
suffered in the first quarter of the month from lack of fishing 
due to ice conditions. 
The boats found excellent dee1J -water fishing grounds 
19 to 2) miles E. by s. of Badger's Qu~y. In the autumn with 
shorter days and stormier weather, the boats moved inshore and 
found good fishing on the shoal-water grounds 3 miles N.E. of 
Cabot Island. On the off shore grounds the best range of depths 
wa~ usually 125 to 150 fathoms and on the inshore grounds, 
which were fished from September 11 to October 12 the best 
catches were in 20 to 35 fathoms. , 
0 Cod catches were excellent throughout the experiment. 
1J8the offshore grounds, the "Gertrude and Ronald" averaged A O lb. per tub in June, almost 2000 lb. per tub in July and g~~us~ and ~439 lb. per tub in September. On the inshore 
u1761b8 ~his boat averaged 1500 lb. per tub in S_eptember and 
-r • in October. 
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Fishing began on June 1 and ended October 12. Fish 
re still plentiful when the fishing under charter ended. ~~ing the fishing period, Captain Hemeon in ~he 11 Gertr1;-de and 
Ronald" caught 856,000 pounds of marketable fish, of which 
834,000 pounds were cod~ mostly of large size. The total value f all cod caught by this boat at 2¢ pe~ pound head-on gutted ~as ~16 720 and of all commercial fish ~~17 ,189. Since there was 
no f;esh fish plant, the wolffish, plaice and halibut included 
in the latter calculation were not sold and do not enter into 
the following estimates of earnings. The gross stock therefore 
was $16,720 from the sale of cod only the boat's share at 257' 
of the gross was $4180, the expenses $3~91, the net stock $~860, 
and the share for each of tbe four men :;p2213 for the approximately 
four and a half month fishing period. 
The "Ada and Bill II" in the sarne fishing period begin ... 
ning June 10 and ending October 12 caught 587,000 pounds of 
fish, of which 573,000 pounds were cod. The gross stock was 
$11,463, the bgat's share at 20% was 02292l the expenses $3271, 
the net stock ~.55899 and the share per man ~}1474. 
The Badger's Quay~Valleyfield area is close to what may 
be the best and most extensive longlining grounds in the 
Newfoundland area, extending from the area 19-25 miles from 
Badger's Quay, fished in the present year, to and around the 
Funk Island area to the north. The latter grounds could only be 
fished profitably on trips using ice and lasting longer than 
one day. They will probably be used by the larger boats when 
fishing pressure builds up on the nearer grounds. 
Ex erimental Lon -linin , Bonavista Ba -Funk Island Area. 
During June, 19 ,the longliners, the Atlantic Rover and the 
"Pat and Judy" repeated and extendGd the experir11ental fishing of 
1952 in the deep water, from the head of Bonavista Bay on t h e 
north side to the Funk Island area. Catches in the bay were not 
high. Good catches were obtained at the mouth of the bay, 
southeast of Badger's Quay, and from that point to the Funk 
Island area, where again as in 1952 the best catches were 
obtained, averaging 1500 pounds per tub in all sets. In the 
Bonavista Bay area the best cod catches were in deptfils of 130 
to 155 fathoms, and in the Funk Island area in slightly deeper 
water. 
Experimental Longlinipg, Twillingate-La Scie Area. From 
July 4 to August 1 the only available bait was frozen capelin 
and cod catches in this period were low, averaging only 385 lb. 
per tub on the deep sets. The best catches with this bait 
(up to 850 lb. per tub) were obtained on the southeast edge o~ 
the bank which extends east from Cape ·St. John. 
In August, with squid bait, cod catches were much 
higher on all the grounds fished. Excellent catches (1500 to 
2000 lb. per tub) were obtained along the southeastern edge or 
the bank which extends south from the Grey Islands. Good to 
excellent catches were obtained along both sides of the bank 
- 21 -
Which extends east from Cape St. John, with the best catches 
being made on the western half of the bank. 
Cod catches in Notre Dame Bay and in the deep water west 
of the bank which extends south from the Grey Islands were low 
on all sets, with both squid and capelin as bait. 
Moderate to good cod catches were obtained on squid 
bait, in the deep water within 8 to 15 miles of Twillingate. 
The best cod catches were generally obtained in depths 
of 120 to 160 fathoms, the best fishing depths varying during 
the experiment and in the dif~erent areas fished. Cod catches 
were in general lower than in the experimental fishing carried 
out in this area in 1952. 
Experimental Longlining.1 St. r-1ary' s-Trepassey Areal. 
Cod catches were excellent in September and October in almost 
all the sets made in this area in depths of 20 to 45 fathoms. 
The best catches were obtained on Ballard Bank, the grounds off 
Cape Race and on St. Mary's Bank. 
Several sets were made in deep water (55 to 112 fathoms) 
in st. 11aryt s Bay and catches on these sets were low, ranging 
from 190 to 800 lb. per tub. The lowest bottom temperature in 
this Bay was -o.3°c. Two sets were made in water of intermediate 
depths off Fermeuse and, as was expected, cod catches on these 
sets were almost nil. 
There were many banking schooners and draggers operating 
in this area in October, and on several occasions the experi-
mental boats could not set their gear in the best range of depths 
because of the presence of these commercial boats, resulting in 
below average cod catches on these sets. The grounds ofr 
Cape Pine had been intensively fished by draggers~ and cod catches 
in sets on these grounds were low. 
In the St. T-Iary' s to Tr epas s ey area and indeed in the 
area from Cape Race . to St. John's there is no deep warm water 
below 120 fathoms close to the coast offering possibilities of 
early spring and surmner fishing such as occurs from Trinity Bay 
northwards. Longlining in these areas must depend on the 
small boat inshore-shallow-water fishing area. Of these inshore 
shallow-water areas the region from Ballard Bank to Cape St. 
IViary 1 s is more favourable to longlining than most coastal areas, 
because of the extent of the shallow coastal waters. While 
doubtless in these areas it will be profitable to longline in 
August and in the autUlTI!l, longlining success in the early months 
of the year remains problematical since most of the fish are 
close to the coast and, in such areas where traps, handlines and 
hand tra\\rls are nurrierous and efficient, the longliner with her 
four to eight miles of gear is at a disadvantage. 
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f oundland Technological U~it New . 
-
Bonavista E:x.perimenta.l Salt Fish Plant. The Technological 
U ~t was responsible only for general engineering service, major i~~tallations and maintenance for the past season. 
A second Baader header-splitter machine was added during 
the year· the cool room capacity was expa nded by about 75%; a.new mechanic~l washer was added, air conditioners wer e inst a lled in 
the dry store. 
T~1embers of the staff made numerous trips to Bonavista 
to install equipmer1t and expand facilities, to correct raistakes 
and to repair defective machinery. Both the mechanical and 
electrical ends of the splitters g ave trouble resulting in 
break-downs and loss of production. 
The fish produced has been, for the most part, of very 
high quality with a high percentage of Italian grade in the 
lightly salted fish. The reports from the markets in Italy have 
been excellent. Production figures should be 50% above those of 
1953; production probably would have been considerably increased 
if strikes had not curtailed the intake nt the plant. 
It is hoped to modify some processing practices before 
the 1955 season and so lower the cost of production. 
Andrews' Washer. A revised model of the Andrews' 
washer was constructed for trial operation at Bonavista. It has 
performed well and has cut the cost of the hand-washing of the 
previous season by about two-thirds. 
The fish is placed nape first, skin side up, on an in~ 
clined conveyor belt 18 inches wide which travels under two 
sprays and two cylindrical revolving brushes. It falls from 
this belt onto a second one - face up - and under sprays and 
brushes as on the first belt. It has washed h eavily salted 
fish at the following rates during production, not on time 
trials. 
Small (12 to 18 in.) 
rJ1edium ( 18 to 23 in.) 
Larg e (above 23 in.) 
- 2694 lb. per hour 
- 4494 lb. per hour 
- 7120 lb. per hour 
The rate for lightly salted fish is much the same. However, t h e 
face of this fish is merely sprayed as brushing tends to 
:oughen it. Fish of this type that wa s soft before splitt ing 
i~ no~ handled by the machine readily or wello In fact, soft 
fish is costly to process all along the line and gives a poor 
quality end product. 
It may be seen from the above figures that small fish 
are far more costly to work; this is true throughout the 
production picture - from splitting to packing. 
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It is felt that this washer can be further modified to 
. a more compact and efficient machine• The machine can be 
make ited in length, improved mechanically and made more readily dec~1easso that it can be moved to the fish to be washed• mobi e 
Plywood Pi~kle T~nk. A small, prefabricated3p~ckle tank designed and built using four, 4 ft. by 8 ft• by 4 in. 
was ts of Douglas Fir plywood. The tank was designed so that s~eecomponent parts could be fabricated at a wood-working shop 
t ~ shipped to the point of usage in a "knocked-down" package 
and there erected with a minimum of labour. Threaded steel f1 sion rods are used to erect the tank rather than nails or 
ernews The tank is 4 ft. deep, 3 ft. 6 in. wide and 7 ft. 6 in. 
SC • ~ 8 long and the component parts can be made for about ~l 0 
depending on locality and number required. 
A tank of this type has been in use at Bonavista dur-
ing the past.season. No difficulty h~s been experienced in 
keeping it tight. It must, however, oe levelled before use so 
as to avoid undue strains. The tank has been in use for too 
short a period to give any idea of its useful life. 
Splittin& ~achines. One Baader header-splitter for the 
processing of salt fish was installed at the Experimental Salt 
Fish Plant at Bonavista in 1953, a second unit being added in 
1954. During the 1953 season the machine turned out well~split 
fish and little difficulty was experienced after the initial 
adjustments were made. Break-downs were few and of a minor 
nature. While the economic advantage over hand splitting was 
rather indefinite the general excellence and uniformity of 
splitting made the machine most worthwhile. 
The old machine did not perform as well in 1954 and 
the new machine began to miss also during the latter part of 
the season. There were frequent mechanical and electrical 
break-downs which, at times, interrupted production for rather 
long periods. 
It is hoped to give both machines a complete over-haul 
during the off-season and to replace any worn parts. The 
Baader Company will be furnishing a complete parts list which 
will help greatly in making repairs. 
General Engineerigg Services. The Technological Unit 
has received requests for designs, layouts, information and 
opinio~s on most all phases of the fresh and salt fish ~ndustries. 
The Unit recently completed plans and specifications for the 
V~lleyfield salt fish experimental plant and for a small salt 
fi~h plant for the Newfoundland Fisheries Development Authority • 
. Trips have been made to most fishing areas in Newfoundland by 
car, plane and ship for assessing existing facilities, for plant 
site selection and to confer, to give opinions, to inspect and ~o su~ervise installations. Engineers of the Unit, in con-
J~nction with the Federal Department of Fisheries, made surveys 
0 a~ost all fish plants in Newfoundland, preparatory to the dr~wing-up of minimum requirements and regulations for plants 
un er the Federal Inspection plan. The Unit helped draw-up 
proposed plant specifications for Newfoundland. · 
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Andrews, G. L. 
Sergeant, D. E. 
Squires, H. J. 
Templeman, W. 
.. 
Capelin Analyses. 
Prog. Rept. Atl., No. 59, pp. 6-7, 1954. 
Whaling in Newfoundland and Labrador 
~ 
Waters. 
l'Torvvegian V\l11aling Gazette, pp. 68r/-G95, 
Dec,, 1953. 
Records of Marine Turtles in the New-
f ou~nc1lanc1 Area. 
Copeia, 1, p. 68, 1954. 
Migrations of Spiny Dogfish Tagged in 
Newfoundland Waters. 
J • . Fish. Res. Ed. Ce~nada, Vol. 11,. 
No. 4, pp. 351-354, 1954. 
Knowled.ge of Divisions of Stocks of Cod, 
Haddock, Redf ish and American Plaice in 
Subareas 3 and 2 of the Northwest Atla~­
tic Convention Area. 
Ann. Proc. rci-:-.A.F, 'lol. 3, pp. 62-66, 
1953 • 
.Summartr of Canadian Groundfish Research 
v 
in the Convention Area 6uring 1952, Sub-
areas 2 and 3 of the Internationa.l Com-
n1ission for tr1e lTortl1v1est .Atlantic 
Fisheries. 
Ann. Proc. ICNAF, Vol. 3, pp. 25-26, 
1953. 
Summar,.: of Canad~ian Ground.fish Research 
... 
in the Convention Area during 195~ Sub -
areas 2 and 3 of the International Com-
mission for the Northwest Atlantic 
Fisheries. 
Ann. Proc. ICNAF, Vol. 4, pp. 23-25, 
1954. 
Templeman, w. and A. M. Fleming. 
European Ling. First Record from North 
.American V\Ta ters. 
J. Fish. Res. Pd. Canada, Vol . 1, No . 1, 
pp. 11-13, 1954. 
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iaman w. and A. M. Fleming 
Temp V J. · ' Long -term Changes in I-I:vdrographic Con-
ditions and Corresponding Changes i~ the 
P~bunc.ance of n~arine 1\nimels. 
Ann. Proc. ICNAF, Vol. 3, pp. 79-86, 
1953. 
Temoleman, W. and T. K. Pitt 
· Bruised Condition of the American Plaice. 
Frog. Rept. Atl., No. 59, pp. 3-5, 1954. 
?UNUSCRIPTS S1!H\FITTED FOR PTTBLIC .. \ TI01'J 
J~I'JD I\~.:U'.lTSCRIPrr' R~PORTS 
Templeman, W. and R. 
Templeman, Vl. 
Fleming, A. M. 
.. 
P. Hunt (Baile~r~ vv. B., Teraplem.an and Hunt) 
The Horizontal Distribution of Tempera-
tures and Salinities off the Canadian 
./\.tlantic Coast. 
l~S. Report of the Biological Statioris, 
1-Jo. 584. 
Lobsters Eaten by Sea-Fleas. 
4,.. 
Sutmittec to Frog. Rept. Atl. 
Sampling of Salt Codfish for Water 
Content. 
Submitted to Prog. Rept. Atl. 
1\1. ISCELLANEOUS 
Newfoundland Statistics of Groundfish 
Landings, Fi shing Effort and Yield per 
Unit of Fishing Effort from Subareas 2 
and 3 of the Northwest Atlantic Con~ 
ventiorr Area. 
St1bmi tted to Fourth Annual I\1eeting of 
the International Commission for the 
Northwest Atlantic Fisheries, 1954. 
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STAFF 
NEWFOUNDLAND FISHERIES RESEARCH STATION 
(To December 1, 1954) 
Scientific 
-
w. Templeman, O.B.E., Ph.D. (Toronto), F.R.s.c. 
A. A. Blair, Ph.D. (Toronto) 
A. M. Fleming, M.A. (Toronto) 
Gertrude L. Andrews, B.Sc. (McGill) 
R. w. EJJ is, B.Sc. (Edinburgh) 
R. P. Hunt, B.E. (Nova Scotia Tech.) 
B.G.H. Johnson, M.Sc. (Western Ontario) 
R. s. Keir, B.Sc. (Glasgow) 
R. c. Knapp-Fisher, B.A. (Oxford) 
D. G. Lambert, B.A. (Oxford) 
H. D. Macpherson, B.Sc. (Glasgow) 
A. R. Murray, B.A. (Saskatchewan) 
T. K. Pitt,. B.Sc. (DaJ.housie) 
E. J. Sandeman, · B.Sc. (St. Andrews) 
D. E. Sergeant, Ph.D. (Cambridge) 
H. J. Squires, B.Sc. (McGill) 
T. N. Stewart, B.Sc. (Glasgow) 
A. D. Traylen, B.Sc. (Belfast) 
Technical 
Wm. Barbour 
c. I. Barbour 
F. A.. Day 
A. G. Kell.and 
E, L. Rowe 
~ ~ . A. Winsor 
w. B. Blackmore 
s. H. Bitler 
L. N. Cluett 
A. P. Cowan 
v. M. Hodder 
c. !. Rose 
o. L. Elizabeth Scott, B.1\. R. F. Burfitt 
M. s. Banfield 
... 
DirectA>r 
Senior Scientist 
Associate Scientist 
Assistant Scientist 
(from April 20) 
Assistant Scientist 
Assistant Scientist 
(resigned May 11) 
Assistant Scientist 
Assistant Scientist 
(resigned October 27) 
Assistant Scientist 
(resigned July 28) 
Assistant Scientist 
Assistant Scientist 
Assistant Scientist 
Assistant Scientist 
Assistant Scientist 
Assistant Scientist 
Assistant Scientist 
Assistant Scientist 
Junior Scientist 
(resigned July 20) 
Technician Grade 2 
Technician Grade 1 
Technician Grade 1 
Technician Grade 1 
Technician Grade 1 
Technician Grade 1 
Assistant Tech. Grade 
(resigned July 1) 
Assistant Tech. Grade 
Assistant Tech. Grade 
Assistant Tech. Grade 
l1ssistan t Tech. Grade 
Assistant Tech. Grade 
.Assistant Tech. Grade 
Assistant Tech. Grade 
Assistant Tech. Grade 
(from May 3) 
3 
3 
3 
3 
3 
3 
3 
2 
2 
J. Butt 
E. Frost 
E. M. teGrow 
F. E. LeMessurier 
H. R. Mullett 
Shirley J. Woolridge 
P. c. Collins 
T. Collier 
H G• Dawe • 
L. A. Forward 
A. M. Oake 
A. T. Pinhorn 
Administrative and Clerical 
o. E. Wheeler 
Sheila T. M. Keough 
Ann 11. House 
Peggy I • furry 
M. Louise Downton 
c. Kean 
!. Best 
S. T. Jfrlkpen 
D. W. Moul and 
M. v. Marinus 
F. A. Winsor 
E. c. Blackwood 
H. Free borne 
c. H. Andrews 
L. Baker 
M. Walbourne 
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Assistant Tech. Grade 2 
(from May J) 
Assistant Tech. Grade 2 
(resigned April 1) 
Assistant Tech. Grade 2 
Assistant Tech~ Grade 2 
Assistant Tech. Grade 2 
Assistant Tech. Grade 2 
Assistant Tech. Grade 1 
As sis tan t Tech. Grade 1 
(from January 5) 
Assistant Tech. Grade 1 
(from June 1) 
1issis tan t Tech. Grade 1 
(from October 1) 
Assistant Tech, Grade l 
(resigned September 18) 
Assistant Tech. Grade 1 
(resigned September 14) 
Admin. Officer Grade l 
Stenographer Grade 2B 
Stenographer Grade 2A 
Clerk Grade 2A 
Stenographer Grade l 
(from May 10) 
Captain (see Technical) 
Mate 
Chief Engineer 
Second Engineer 
Cook 
Boatswain 
(resigned September 23) 
Boatswain 
(from September 24) 
Twineha~nd 
Twin eh and 
(from March 25) 
Twinehand 
(from September 27) 
Captain (see Technical) 
Engineer 
Cook 
(from March 26) 
Boatswain 
Twin eh and 
'IW'inehand 
M B. Parz: • 
-
R. F. Jbrfitt 
seasonal and Term 
-
c. w. Andrews, Ph.D. (Toronto) 
E. Lear, B.Sc. (Acadia) 
F. K. Spencer 
J. G. Mullins 
J. Barbour 
w. J. c·haisson 
v. Davidge 
V. Dominic 
L. Farrell 
L. A. Forward 
W. Hayward 
Faith L. Hiscock 
L. W. Hynes 
Ann M. Munro 
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Total f11JJ time staff on December l was 54. 
Skipper (see Technical) 
Assistant Scientist 
(June 1-Sep tember 3) 
Junior. Scientist 
(May 20-September 15) 
Assistant Tech. Grade 3 
(May 17-Septernber 10) 
Assistant Tech. Grade 2 
(May 10-August 27) 
Assistant Tech. Grade 1 
(June 28-September 17) 
Assistant Tech. Grade 1 
(March 25-November ~) 
Assistant Tech. Grade 1 
(April 2-0ctober 21) 
Assistant Tech. Grade 1 
(/1pril 1-0ctober 31) 
Assistant Tech. Grade 1 
(April 1-0ctober 31) 
Assistant Tech. Grade 1 
(June 28-September 30) 
Assistant Tech. Grade 1 
(April I-October 31) 
Assistant Tech~ Grade 1 
(May 17-September lO) 
Assistant Tech. Grade 1 
(March 25-November 2) 
Student 1\ss is tan t 
(May 17-September J) 
NEWFOUNDLAND TECHNOLOGICAL Ul\TI T 
Scientific 
-.~---
M. A. Foley, B.E. (Nova Scotia Tech.) 
C. M. Blackwood, B.Sc. (Dalhousie) 
W. D. McDougall, B.E. (Nova Scotia Tech.) 
R. J. Noah, B.E. (Nova Scotia Tech.) 
Senior Scientist 
Assistant Scientist 
(transferred I--iay 20) : 
Assistant Scientis t 
(from January 4 ) 
As sis tan t Sc ien tis t , 
\ 
. 
' 
i 
I 
Technical 
-
T. P. Carew 
Cleric~ 
M. J. Dinn 
Season a! 
K, P. Barrett, B.Sc. (Dalhousie) 
'lbtal full time staff on December 1 was S. 
Assistant . Tech. Grade 2 
(from October 1) 
Stenographer Grade 2B 
Student Assistant 
(May 10-September l~) 
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ORGANIZATION 
Assignment of Staff by Project and Investigation 
for the period April 1 to December 1, 1954 
Administrative 1. 
Director 
Admin. Officer Grade l 
Stenographer Grade 2B 
Stenographer Grade 2A 
Clerk Grade 2A 
Stenographer Grade 1 
2. Groundfish Biology 
Director 
Assistant Tech. Grade 3 
J. Groundfish Population Studies 
Associate Scientist 
Assistant Scientist 
Assistant Scientist 
Assistant Tech. Grade 3 
Assistant Tech. Grade 1 
Assistant Tech. Grade 1 
Assistant Tech. Grade 1 
4. Longlining 
Assistant Scientist 
Assistant. Tech. Grade 3 
Assistant Tech. Grade 2 
Assistant Tech. Grade 2 
Assistant Tech. Grade 3 - Term 
Assistant Tech. Grade 1 - Term 
5 • Danish Seining and Witch Flounder 
Assistant Scientist 
6, Red.fish Life History 
Assistant Scientist 
Assistant Scientist 
Assistant Scientist 
W. Templeman, Ph.D. 
o. E. Wheeler 
Sheila T. M. Keough 
Ann M. House 
Peggy I. Burry 
M. Louise Downton 
W. Templeman, Ph.D. 
V. M. Hodder 
A. M. Fleming, M.A. 
B.G.H. Johnson, M.Sc. 
T. K • Pitt, B. Sc • 
S. H. Butler 
T. Collier 
P. C. Collins 
L. A. Forward 
H. D. Macpherson, B.Sc. 
L. N. Cluett 
J. Butt 
H. R. Mullett 
F. K. Spencer 
J. Barbour 
T. N. Stewart, B.Sc. 
H. J. Squires, B.Sc. 
E. J. Sandeman, B.Sc. 
D. G. Lambert, B. A. 
8. 
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Savings Gear and American Plaice 
Assistant Scientist 
Technician Pool (Groundfish) 
Technician Grade 1 
,Assistant Tech. Grade 3 
Assistant Tech. Grade 2 
Assistant Tech~ Grade 2 
Assistant Tech. Grade 2 
Assistant Tech. Grade 2 
Assistant Tech. Grade l 
Assistant Tech. Grade 2 - Term 
Assistant Tech. Grade 1 - Term 
Student 11.ssistant - Term 
9. M. V. Investigator II (Ground.fish and Hydrography) 
Technician Grade 2 ~ Captain 
Mate 
Chief Engineer 
Second Engineer 
Cook 
Boat.swain 
Twin eh and 
Twin eh and 
'IWinehand 
10. M. V. Marinus . (Ground.fish and Hydrography) 
ll. 
Technician Grade 1 - Captain 
Engineer 
Cook 
Boatswain 
Twinehand 
Twinehand 
Atlantic Salmon - River Population Surveys 
Senior Scientist 
Technician Grade 1 
Assistant Tech. Grade 3 
Assistant Tech. Grade 1 
-
Term 
Assistant Tech. Grade 1 
-
Term 
Assistant Tech. Grade 1 - Term 
R. W. Ellis, B.Sc. 
c. I. Barbour 
o. L. Elizabeth Scott, 
E. r-1. Le Grow 
F. E. LeMessurier 
11. s. Banfield 
Shirley J. Woolridge 
H. G. Dawe 
J. G. MuJJins 
Faith L. Hiscock 
Ann 11. Munro 
Win. Barbour 
E. M. Mullett 
C. R. Barbour 
R. E • . Inkpen 
G. S. Tippett 
C. Kean 
A. Best 
S. T. Inkpen 
D. 1tf. Moul and 
F. A. Winsor 
E. C. Blackwood 
H. Freeborne 
C. H. Andrews 
L. Baker 
M. Walbourne 
A. A. filair, 
F. A. Day 
A. P. Cowan 
v. Dominic 
L. Farrell 
w. Hayward 
Ph.D. 
Bo A(? 
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Atlantic Salmon ~ River Population Study 
12· 
.Assistant Scientist 
Assistant Tech. Grade 2 
Assistant Tech. Grade l ... Term 
Assistant Tech. Grade 1 - Term 
Assistant Tech. Grade 1 - Term 
13 M. B. Parr • 
Assistant Tech. Grade 2 - Skipper 
14. Marine Mammals 
Assistant Scientist 
Assistant Tech. Grade 3 
15. Arctic Char 
Assistant Scientist - Term 
Junior Scientist - Term 
16. Hydrography 
Assistant Scientist - Part Time 
Technician Grade 1 
17. Photographic and Laboratory Services 
Technician Grade l 
18. Technological Unit 
Senior Scientist 
Assistant Scientist 
Assistant Scientist 
Assistant Tech. Grade 2 
Student Assistant - Seasonal 
Stenographer Grade 2B 
• 
A. R. Murray, B.Sc. 
R. F. Burfitt 
W. J. Chaisson 
V. Davidge 
L. W. Hynes 
R. F. Burfitt (assigned 
to River Population Study) 
D. E. Sergeant, Ph.D. 
C. A. Rose 
C. W. Andrews, Ph.D. 
E. Lear, B.Sc. 
Gertrude L. Andrews, B. Sc-
A. G. Kelland 
E. L. Rowe 
M. A. Foley, B,. E. 
R. J. Noah, B.E. 
1.f. D. McDougall, B. E. 
T. P. Carew 
K. P. Barrett, B.Sc. 
M. J. Dinn 
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REDFISH 
Appendix No. 1 
Redfish - Hermitage Bay 
In addition to the exploratory fishing and various ex-
rimental trips carried out by the "Investigator II" during the 
P!st 10 months, the "Harinus" has made 3 visits to Hermitage Bay. it was hoped that by concentrating on the one area throughout 
12 months or longer, a large volume of useful data would be btained, particularly with regard to the cyclical aspects of 
0 0 1 
redfish bio ogy. 
An interesting situation with regard to possible large 
or small scale horizontal movements of the adult redfish 
opulation is evident from these frequent trips to the one small 
:rea. Marked differences in catches were found between the trip 
in December, 1953, and the trips in June and September, 1954. 
The average catch per 30-minute drag in December, 1953, was only 
86 lb., whereas in the latter two trips average catches of 1726 
and 2000 lb. per 30-minute drag were obtained respectively • 
.EJcamination of the length measurements shows this difference to 
be due mainly to the relative presence or absence of the larger 
fish: 59% and 65% of the fish caught during June and September 
respectively were over 30 cm. in length and in December, 195~ 
only 19% were in this category. 
Hermitage Bay, and to an even greater extent the 
adjacent Connaigre Bay, have the additional advantage that 
relatively large numbers of small recently-settled redfish are 
present, as well as a large population of adults. A dominant 
length group of 7 cm., age (scale) o+, was found in 
December 1953. This group is well separated from age groups 
above it and by following its progress much concrete in.formation 
should be obtained. 
E. J. Sandeman 
Appendix No. 2 
Age and Growth of Redf ish 
This aspect of the investigation has for the most part 
been concerned with attempting to gain some understanding or the 
c~ntral zone of the otolith, and with correlating " scale" ages 
with "otolith" ages. In this connection, some time in the field 
has been spent in search of small presettled pelagic redfish. 
The results in this respect have been disappointing as only two 
such fish have been caught to date. 
E. J. Sandeman 
- 2 .. 
Appendix No. 3 
Feeding of Redf ish 
The analysis of redf ish stomach contents was continued 
this year and to date 2700 stomachs have been examined. Of this 
number 20~ contained food, 5o1o were empty and 30fo were everted and 
the contents, if any, lost. The main food organisms found were 
the euphausians ~1Ieganyctiphanes norvegica, Thysa~oessa raschii 
and Thysanoessa inerrnis; the hyperiid ampl1.ipods, Theraisto 
libellula and Themisto gaudicpaudi and the copepods 
Calanus finmarchicus and Calanus hyperboreus. 
-
Considering all the samples together, 54% contained 
hyperiid amphipods, 49% contained copepods, 44% contained 
euphausians and 10% fish. Of the total volume of food consumed, 
36% consisted of hyperiid amphipods, 22% of fish, 20% of 
euphausians and 16% of copepods, the remaining portion consisting 
of shrimp, squid, pteropod molluscs and chaetognaths. There is 
a change in diet related to the increase in size of the fish. 
The larger fish are feeding to a much greater extent on other 
fish and to a lesser extent on euphausians and copepods, 
while amphipods still form quite a large part of their diet. 
This is illustrated by the following Table. 
Length 
cm. 
I3elow 
26 cm. 
26-JO 
cm. 
31-35 
cm. 
36-40 
cm. 
Above 
40 cm. 
Percentage of Total \lolume of Food Contributed 
by Each Food Group 
Euphau-
Fish • !unphipods Cope pods sians 
0 53 24 13 
1 12 63 19 
11 11 50 20 
18 28 28 19 
54 8 29 6 
Others 
10 
5 
8 
7 
3 
There is also a difference in the feeding habits of rish 
from different areas. On the southwest edge of the Grand Bank, 
fish and euphausians are the most important food organisms bu t 
on the northern part of the bank and off Hamilton Inlet Bank, 
arnphipods and copepods form the major part of the diet with a 
smaller amount of fish. In Hermitage Bay, euphausians are present 
in the stomachs in very large quantities to the exclusion of 
- 3 -
almost all the other groups, while in the Gulf of St. Lawrence, 
shrimp are the most important food group with smaller numbers of 
0 
euphausians. 
Percentage of Total VolUme of Food Contributed 
by Different Food Groups 
Area 
southwest 
Edge of 
Grand Bank 
Northern Grand 
Bank and 
Hamilton Inlet 
B:mk 
Hermitage 
Bay 
Gulf of st. 
Lawrence 
Euphau-
Fish • s1ans 
62.0 34.0 
14.0 1.0 
4.0 87.0 
- 33.0 
Amphi-
pods 
3.0 
56.o 
0.1 
4.0 
Cope-
pods 
0.3 
26.0 
1.0 
B.o 
Shrimp 
-
-
-
46.o 
Others 
0.7 
3.0 
7.9 
9.0 
The nroblem of the eversion of the stomach and the loss 
..£.. 
of its contents as the fish are brought up in the trawl has been 
further considered. rlore figures are available now and a total 
of 3926 fish has been exan1ined. The following Table shows the 
results obtained by relating the percentage eversion firstly to 
depth and secondly to the size of the fish concerned. There is 
no doubt that depth is the major factor involved. but it also 
appears that the smaller fish are more likely to suffer from 
the effects of the pressure change than the larger ones. 
Depth 
fm. 
100 
-
149 
150 
-
200 
201 
-
JOO 
JOO 
-
390 
Total and 
% everted 
all depths 
;+ 
Red.£ish Stomach Ever·sion 
Tutal number of fish 
Below 21-JO 31-35 Above 
20 cm. cm. cm. 35 cm. 
418 309 158 269 
70 880 603 653 
-
80 107 284 
- 3 78 14 
488 1272 946 1220 
Below 
20 cm. 
60 
31 
-
-
57 
% everted 
21-30 31-35 
cm. cm. 
24 10 
40 26 
44 29 
66 61 
36 27 
1\bove 
35 cm. 
7 
18 
45 
43 
21 . 
Total 
all 
• sizes 
1154 
2206 
471 
95 
3926 
D. G. Lambert 
% 
everted 
all 
• sizes 
30 
30 
I 
~ 
I 
41 
60 
32 
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Appendix No. 4 
• 
Examinati,on of Redfish Gonads for l,1aturi ti .Tests 
and Evidence o_f Sperm Storage 
Small male redfish whose gonads, on gross examination, 
appeared immature have been examined for the presence of mature 
spermatozoa. 
It was found that the width of the testis gives a rea-
sonably accurate guide to the stage of maturity of these small 
fish. If the testis is greater than 1.5 mm. in width, it will 
contain sperm and can be considered as maturing; it may not be 
fully mature but the gonads are functioning in sperm production. 
In the case of the smaller fish, this probably indicates that they 
~e approaching first maturity but in larger fish it possibly 
means that the gonads have returned to a stage which has an 
innnature appearance. This reversion may continue for the first 
few years of maturity. 
Samples of redfish gonads (male and female from the same 
set), collected and preserved at sea as well as in the labora-
tory, were examined to check the maturit~-~l of the males and to 
find any evidence of sperm storage in either males or females. 
The samples were talcen throughout the year, mainly from the south-
west and eastern edges of the Grand Bank but also from Hamilton 
Inlet Bank, Hermitage, Fortune and Trinity Bays and 1'1isaine Bank. 
During the maturity tests in the males it has been 
shown that after first maturity, spermatozoa can be found in 
quantity in the testes throughout the year and there does not 
appear to be a definite resting phase in their production. 
No evidence of sperm storage in either males or females was 
found. In the males, the testis, vas deferens and "sac" were 
examined and in the f era.ales, the ovary, oviducts and "sac". 
Occasional isolated spermatozoa were found in the male sac but 
never more than 10 per smear. These most likely enter the sac 
by chance during the emission of the sperm. In one sample, 
the males were completely ripe and sperm was found in large 
amounts in the penis itself but there was none in the sacs. 
Neither in this sample nor in any others was there evidence of 
sperm _in the female sac, ovary or oviducts. 
Dissections of the urinogenital systems of males and 
females have shown that the sac is probably a functional urinary 
bladder and not an organ of sperm storage. 
D. G. Lambert 
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Af.fffi.ICAN PLAICE 
Appendix No. 5 
preliminar1 Notes on the T1igr~tion of American Plaice 
The main commercial fishery for plaice occurs on the nor-
thern and eastern slopes of the Grand Bank. Here almost all the 
0 8 h are over 40 cm. in length and over 10 years of age. Of the f~eas studied, only St. Mary's Bay has yielded large numbers of 
a ounger fish less than 40 cm. Plaice from the northern Grand ~ank are smaller, on the whole, than those from the eastern edge. 
From the above evidence and data on the otolith struc-
ture the following preliminary hypothesis of n1igration behaviour 
has been prepared. The plaice grow up in the nursery grounds in 
or near St. 1J1ary' s Bay and on approacl1ing sexual maturity at the 
age of 10-12 years, migrate first to the north and east, picking 
up recruits as they go round the edge of the Grand Bank in a 
clockwise drift. As they approach the southeast corner of the 
bank they are tttrapped" in a pocket. The water to the south 
and east is too deep (i.e. is off the bank) and to the west is 
too warm. The plaice may tend then to wander at random over the 
grounds of the eastern edge, congregating in larger shoals 
where either the ground or water temperature is suitable. 
Tagging experiments have been carried out this year in 
st . Mary's Bay and on the northern Grand Bank to test the 
migration hypothesis outlined above • 
• 
R. s. Keir 
Appendix No. 6 
Estimate of the Total ~~~ght o~Available Stock of Plaice 
on the Eastern and Northern Ed.ges of the Grand Banks 
. The total area concerned is about 13,500 square miles. 
This includes a large area (about 4,000 sq. mi.) of the northeast 
Grand Banks which has not been explored by comxnercial draggers. 
ti . If an estimate of the area covered by a trawl effec-
ve~y in an hour's drag is taken as 1/25 (0.04) sq. mi.; 
and if a catch of 2,000 lb. per hour's dragging is taken as an 
average for this whole are~; 
Then the ~OTAL ~.-.JEIGHT OF AVAILABLE 
PLAICE STOCK : 13,500 x 25 x 2,000 lb. 
= 675,ooo,ooo lb. 
a half The limits may be taken as approximately half to one and 
times this figure, i.e. from 337,500,000 - 1,012,500, 000 l b. 
... 7 -
The present yield from this fishery is not more than 
0 ooo ooo lb., i.e. at the most 8.9fa of the available stock. 3 'babiy it is nearer 5~. However this is from a virgin stock 
Pr?ch _ in the absence of fishing - has been permitted to accurnu--wh~e and fishing at the present rate (i.e • . approx. 30 1 000,000 lb. la~ Year) will reduce the stock and an increasing effort will be 
pequired in future years to maintain this yield until an equilib-
r~urn is reached. Conversely, if the fishing effort remains 
ron~tant, the total yield will fall until a yield is reached 
chich will be the average equilibrium yield for the present fish-~ng effort. If the figure 675,ooo,ooo lb. is accepted as the 
present available stock, then the initial available stock would 
have been somewhat greater - say 800,000,000 lb. 
This figure can then be compared with the 11,580 
arbitrary units of 111eigl1t of the initial stock in the population 
study. The present yield (30 1 000,000 lb.) represents 3/80 
( 30,000~000/800,000,000 ) of the initial available stock, 
i.e. 3/dO of 11,580 arbitrary units of weight or about 434 
arbitrary units. 
This yield is considerably less than the approximate 
maximum sustained yield of 670 arbitrary units. 
The Theoretical r-1aximurn Sustained Yield t~a x 30,000,000 lb. 
46,000,000 lb. (approx.) 
This yield will be obtained by a fishing intensity of 
about 20-30%. The lower figure represents about four times the 
present effort. Hence when this fishing intensity is reached, 
the catch per boat (fishing with the same effort and efficiency 
as this year) will fall to 
46,,ooo,ooo. 3ac:1 r th t t i b t 1 - - . _ . or ;o o e pres en ca c_J. per oa • 4 x 30,000,000 
This is probably a high estimate; howeve~ it does not take into 
account any increase in growth rate resulting from the reduced 
stock density. 
R. s. Keir 
Appendix l'T o • 7 
Afnerican Plaic.e Population Stud~ 
1rJhile the plaice of the Grand Banks may belong to one 
population ~ this study applies particularly to the plaice o~ the 
eastern edge where the data were collected. 
In a population study it is most d e sirable to have a 
!able showing the frequency of different year classes; 
l.~eally this should be obtained by reading a very large number 
0 otoliths taken from random samples of the population. 
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"th the plaice this has not proved practicable, so a calculated 
W1 frequency was obtained from a length frequency table, by use a~ean age-length conversion curve. This age-length conversion 
0 rve showed, for each centimetre size group, a range of ages 
c~thin which most of the size group would fall. It was assumed 
:~at the distribution of ages within this range was binomial, 
~g for the size group at 40 cm. the rag-ge was 10 yr.-16 -~rr . 
~he . constants for the expansion of (a+b) are 1, 6, 15, 20, 15, 6 1 and the assumption is that the fish of the 40 cm. group are 
aivided into ages according to the proportions - 1 at 10, 
6 at 11, 15 at 12, 20 at 13, 15 at 14, 6 at 15, 1 at 16. 
This procedure results in a sn1ootl1ed estirnate of t~1e actual age 
frequency distribution (Fig. 1). 
As this was very nearly a virgin fishery in 1951 when 
the samples were collected, the decline in nurnbers from the 
nineteen year olds to the 40 year olds represents the average 
effect of natural mortality; and the rate of decli2~1e in numbers 
can be used to calculate the natural mortality. This is given 
by the equation, 
Natural Mortality in year t :: Mt . = 0.82e . l04t 
The curve of survival calculated from this mortality equation is 
then fitted to the age frequency curve (Fig . 1) and for the pur-
poses of calculation is extrapolated to age zero to give the 
"initial number" of 519 . It is not assumed that nnturfl,l 
mortality does in fact fit the equation Mt. = o . 82e · l~t for 
all values of t from 1 to 40. The values for t ~ 1 to 9 are 
used for convenience only in the following calcu:ations . 
Their use does not imply that the initial number was in fact 519 . 
However it is assumed that the natural mortality for ages 
10 to 18 does fit the above equation. There is no evidence 
whatsoever to support this assumption, but some natural mortality 
had to be attributed to plaice of 10 to 18 years old and this 
seemed the most logical method of estimating it. 
From a study of the age frequency curve it is apparent 
that recruitment occurs from the ages of 10 to 18 years 3 (it has been assumed, in estimating the natural mortality, 
that there is no recrui tn1ent frora the age of 19 011) . T11us as 
we go from age 10 to 18 an increasing percentage of tho totQl 
stock becomes available . The percentace available of the age 
groups 9 to 19 is given in the Table . These figures are based 
on the number at each age group in the calculated age 
.frequency (available stock) and in the frequency given by the 
extrapolated survival curve (total stock). 
- 11 -
No. • age frequency No. in extrapolated lll 
survival curve 
!ge (Available stOck) (Total stock) % available 
9 0 456 0 
10 2 445 o.45 
11 4 434 0.92 
12 22 421 5.2 
13 64 408 15.7 
14 132 394 33.5 
15 200 378 52.9 
16 258 362 71.3 
17 300 345 87.0 
18 310 326 95.1 
19 307 307 100 
The effect of various fishing intensities can now be 
worked out. The effect of fishinc mortality and natural 
mortality = total mortality. 
Total }1ortali ty in year t = Tt • r1t .f. Ft - r1t. Ft. 
tfuere 1·1t = natural mortality in year t 
and Ft • actual fishing mortality 
in year t = At. F. 
Vfuere At = percentage of age group t 
available to the fishery 
and F = fishing intensity 
Any change in the growth rate or behaviour of the plaice caused 
by fishing has not been taken into account. 
To calculate the stocks and yields for various fishing 
intensities (F) the following are required. 
St = 100 - Tt = The percentage surviving year t 
of t he number entering year t 
Pt = S1 x S2 x S3 x ••• x S ( t--J_) x S ( t) 
= Th~ percentage of the "initial number" which 
survive year t 
= The percentage of the ninitial number" which 
enter the (t+l) year 
Nt = Pt x 519 = The number which survive year t if 
the initial number is taken as 519 
a The number which enter year (t~l) 
i.e. the number in the total stock 
of age (t+l) years 
Nt. A(t+l) = The number in the available stocks 
of age (t+l) years 
The weight of each age group is obtained by multiplying Nt. A(t+l ) 
by the appropriate age/weight conversion factor W(t+l) • 
~he weight of yea:r group (t-1) 
in available stock = Nt. A(t~l). W(t~l) 
- 12 -
rrne weight of available t .. 9 ~· - A( t.f.l). tN( t .f.l) groups) - . }\ t t L!. o ;~.;.: 1 • stock (all year --
rrne weight of the yield t - 9 ·-- ,- A(t.f.l). \i ( t .f. l) x F - 40 .~' Nt. - t (all age groups) - .-- .. -~-
The "weight at a g en distribution of the available stoclcs 
and yields for fishing intensities of 5, 10, 20, JO, 60 and 100~ 
are shown in Figures 2 and J. The "weight at age" distribution 
for the initia~ a~ailable stock is also shown, i.e. the available 
stock before fishing commenced. 
The weights of t he available stocks and yields are 
ulotted against fishing intensity in Figure 4 • 
.. 
Figure 4 clearly shows the rise in yield to a maximum at 
a fishing intensity between 20-30%. With increased effort 
thereafter the yield falls slightly. There is therefore no point 
in increasing the fishing intensity over 20%. 
The weight at age curves for the yields (Fig. 2) show 
that at 20% fishing intensity the yield has a n1ode at 17 years 
and that the greater part of the catch is between 14 and 25 years, 
i.e. between 42 and 54 cm. The average weight of a fish is 
about 2 lb. There is a relatively s1nall part of the catch over 
27 years, the approximate age at which the jellied condition may 
become a nuisance. While fishing at higher intensities would 
reduce the incidence of jellied condition still more, this pro-
bably would not prove economical. Fishing a slightly smaller 
size of plaice, i.e. reducing the recruitment age would also 
tend to eliminate the older (potentially jellied) fish. 
This seems likely to happen with the development of the fishery 
on the northern part of the Grand Banks, where the recruitment 
age is slightly lower. However the reduction in size of the 
stock by fishing may increase the amount of food available and in 
that way reduce the incidence of jellied condition if it is 
indeed a product of malnutrition. 
R. s. Keir 
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Appendix No. 8 
Groundfis~ Lapdings in Newfou.s.~dland, 1953 
Landings of groundfish in Newfoundland during 1953 were 
below those of 1952. Of the most Lmportant s p ecies, cod, redfish 
;~d Plaice la.ndings in 1953 were lower while haddock and witch 
0 under landings were higher than the 1952 landings. (Table I). 
Tab1.e I 
Ground.fish Landings ( 'Ihousands of Pounds Round \iveigh t), 
-- Newfoundland l9S2 and 1953 
ICI-Jll.F subareas 
2 3 ------- ------~--4 Total 
1952 1953 1952 1953 1952 19~3 1952 1953 
Cod 36, 821 24, 438 407,055 354,114 38,851 38,312 482,726 416, 865 
Haddock 10,353 16,682 - 103 10,353 16, 785 
Pollock 506 27 - - 5J6 27 
Halibut 287 336 61 81 348 417 
Wolffish 338 398 338 398 
Redfish . 27,682 22,880 3,500 6,035 31,182 28,914 
Plaice 16,323 15,452 18 . 16,323 15,470 
Witch 2,619 6, 797 90 2,619 6, 887 
N. B. Apparent irregularities in totals are due to the rounding off to thousands 
. I 
J-.J 
w 
I 
Table II 
. 
Otter Trawlers Operating from Newfoundland Ports (Number, Crew and Gross Tonnage) 
0-.50 gross tons 51-150 gross tons 151-400 gross tons Total 
No. r~o. Total ~To. I~o. Total No. No. Total No. No. Total 
men ships -g. tons men ships g. tons men ships - g.tons men ships g. tons 
194.5 12 1 126 12 1 126 
1946 12 1 126 12 1 126 
1947 21 2 206 28 2 312 49 4 518 
1948 21 2 206 95 6 1484 116 8 1690 
1949 21 2 206 153 10 2142 174 12 2348 
1950 31 · J 301.t 153 10 2142 184 13 2446 
1951 31 3 304 210 13 3203 241 16 3507 
1952 43 4 441 258 16 376o 301 20 4201 
1953 5 1 33 43 4 441 36o 22 5329 408 27 5803 
... 14 .. 
Cod, as usual, made up the bulk of the landings, con-
. ting of about 85% of the total. The majority of this was 
slsded by the small inshore open boats fishing with cod traps, 
1andlines and line trawls, and by longliners. Landings from this 
rianrce in 1953 were only about 86~ of the 1952 landings. ~~u1953 the fishery using cod trap was extremely poor in many 
sections of the coast. 
The haddock catch of 1953 was considerably above those 
f the previous two years. ~or the first five months of the year 
~he main effort was concentrated on haddock with about 80% of 
the year1s total being landed. Fish of the 1946 year-class which 
were in the majority below commercial size in 1952 were large 
enough in 1953 to satisfy commercial requirements and so were 
retained in larger numbers than in 1952. In November and 
December a new practice was begun, that of landing small haddock · 
in an ungutted condition; these had previously been rejected as 
undersized. This increased the landings by nearly three million 
pounds. 
Witch flounder landings were far above the 1952 landings. 
on the Grand Bank this species is taken on the same grounds as 
the haddock and with the concentrated effort on haddock for 
about 8 months by the otter-trawlers, t h e catch of witch was 
comparatively high. In addition, the landings of witch by 
Danish seiners from the Fortune Bay grounds were about three 
times the 1952 landings. 
With the majority of the effort concentrated for so 
long a period on haddock and greysole, the landings of plaice 
and redfish are below the 1952 landings for these species. 
Halibut, wolffish and other less important groundfish 
landings remain at a low level since no &~dat effort is expended 
towards their catch. 
The number of otter-trawlers continued to increase, 
with 6 being added during 1953. (Table II). The Danish seiners 
increased from 2 to ~ though these were not in constant opera-
tion. The number of longliners fishing inshore grounds 
continued to increase, several new boats being added. There was> 
howeveIJ a decrease in the number of· the smaller inshore boats. 
Fishery by dory schooners frora 1~ewfoundland has ceased, with no 
ves.sel regularly landing in l\Sewfoundland in 1953. 
Though it is difficult to assess the affect of economic 
factors on the fishery, it is known that incentive was do-wn 
somewhat because of uncertain n arket conditions, high cost of 
fishing supplies and availability of employment outside the 
fishing industry. 
A. }f. Fleming 
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Haddock Discarded at SeaL 1954 
Up to the end of September the average percentages by 
eight of haddock caught and discarded at sea by three trawlers 
w nding their catches in Newfoundland were about 27, 32, and t~ respectively, based on the captains' estimates. The overall 
verage for the three was about 34% as compared with 55~ in 1953. ~hese estimates, though probably somewhat high, are fairly 
reliable, as comparisons with measurements by Station observers 
have indicated. . 
Percentages of Haddock Caught and Discarded 
1949 
1950 
1951 
1952 
1953 
1954 (to end 
Sept.) 
Station measurements 
Numbers Weight 
59 27 
52 33 
.... ~ 
18 9 
71 42 
... ... 
Captains' estimates 
~i~t 
... 
... 
46 
9 
55 
34 
Percentages of haddock discarded at sea are high in years 
when fish of a new abundant year-class hnve reached a length 
permitting large numbers of them to be caught by the otter 
trawls, while still being undersized as far as market require-
ments are concerned. Thus, in 1951, the majority of the small 
fish discarded were of the 1946 year-class. ln 1952, most fish 
of this year-class were large enough in size to be retained and 
the percentages discarded were correspondingly low. In 1953, 
the abundant 1949 year-class was being caught and discarded in 
large numbers. In 1954, undoubtedly as large amounts of this 
year-class as in 1953 would have been discarded but for a new 
development in the area, begun late in 1953, that of landing 
small haddock in ungutted condition for commercial use. 
B.G.H. Johnson 
Appendix No. 10 
~a~dings. of Small µacdock in Ungutted Condition 
Up to late in 1953, commercial requirements were such 
that haddock less than about 45 cm. (18 in.) in length were dis-
carded as unsuitable for filleting. However, when the extreme 
~carcity of larger haddock on the grounds became apparent late 
in 1953 and in the present year, local plants began accepting 
fuantities of the smaller haddock (33-43 cm. or 13-17 in. in 
ength), generally in an ungutted condition. 
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Figure 1 compares l andings, effort and landed sizes for 
Newfoundland trawlers from which detailed records are ob~ 
f 0':11'ed About 80% of their haddock landings or about 45% of tai~r iandings of all fish up to the end of August consisted of 
th011 haddock in ungutted condition. Up to the end of August, 
sJTlB.0 landings of haddock by these trawlers amounted to over ai:e~ times their l andings of haddock for the same eight months 
tf 1953, and about two and a half times their haddock landings 0 r the whole of 1953. If the small haddock had not been landed 
fo 1954, landings to the end of August for these four trawlers i~uld have been only just over half their haddock landings up to ~he same time in 1953 and less than half their haddock landings 
for the whole of 1953. 
Though records for these trawlers beyond August, 1954 
h,ave not been fully received, it is known that large quantities 
of the small haddock are still being landed. It is therefore 
apparent that haddock landings in Newfoundland for 1954 will 
exceed those of 1953 because of the inclusion of small haddock, 
but would have been far below the 1953 landings otherwise. 
In Figure 1 the difference in the sizes of haddock 
landed in the two years is striking; the majority of the sizes 
landed in 1954 were discarded in 1953. 
A. ~1. Fleming 
Appendix No. 11 
Commercial Danish Seine Fisherr, Fortune B~y 
The commercial Danish seine fishery for witch flounder 
in Fortune Bay began in June, 1952, with one boat operating. 
During 1953 the number of boats increased to five and in 1954 
to seven. 
Figure 1 shows ·the monthly average for number of drags 
and the catch per drag of two boats from which we have continuous 
records since January, 1953. These are two of the most success~ 
ful of the fleet and their combined landings make up about 50~ 
of the total for the whole Fortune Bay fleet since January, 1953. 
The landings figures are for the entire fleet from the 
beginning of the fishery and the average sizes are of samples 
from the landings of one to three ships each month. 
The monthly landings of witch have fluctuated con-
siderably since the beginning of the fishery, with the lowest 
~ccurring in late autlUrlll and early winter each year. Fishing 
s mainly carried on during daylight, and the short autumn and 
Winter days, combined with the stormy weather of the period, do 
not allow as great a fishing effort as at other times of the 
Year. Landings in fall and winter are therefore reduced. 
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The smooth bottom area in Fortune Bay, where the main 
vanish seine fishery occurs, is quite small. Surrounding it is 
~ougher bottom unsuitable for seining. It is possible that with 
·ntensive fishing the numbers of witch on the smooth bottom area ~an be reduced considerably and only built up again by imr11igrant 
witch from the surrounding rough bottom areas. If this is so, 
the continued success of the fishery will depend to a large ex• 
tent upon the rate and amount of immigration of fish into the 
area from the surrounding areas where fishing does not occur. 
It is possible that removal of fish by the fishery and 
the restocking of the grounds by immigrant witch are contributory 
to the fluctuations which have occurred in the average size of 
fish in monthly samples, though this is not obvious. However, 
in spite of the fluctuations, the trend toward a decrease in 
average size of the fish since August, 1953, is apparent. 
In July, 1953, two additional ships were added to the fleet and, 
except for the winter reduction in effort, the fishing ef~ort 
and intensity have increased in subsequent months, possibly 
removing fish at a rate faster than the replenishing of the 
population occurs. The total landings and the catch per drag in 
June and July, 1954, are lo-vr in spite of the large increase in 
e·ffort. Following this period most of the ships discontinued 
the witch fishery, some to otter-trawl for small haddock on 
st. Pierre Bank and one to try for swordfish on the Grand Bank. 
A. II . Fleming 
SAVINGS GEAR 
Appendix No. 12 
r![e.sh ~periment~ 
Although the benefits which can be derived from the re-
gulation of the minimum mesh size are widely known, Newfoundland 
fishermen had not previously been familiar with the use of 
large-mesh cod ends. 1\·1esh experiments were therefore planned at 
this Station, partly to demonstrate the "savingsn effect o.f 
large~mesh cod ends to fishermen and also to try to determine a 
mesh size suitable to Newfoundland cor1c1itions. 
Newfoundland fishermen prosecute a productive fishery 
for haddock in spring every year on St. Pierre Bank and 
Gr~nd Bank. Each year observers from the Station during sea 
trips on connnercial tra-v1lers take length measuren1ents of haddock. 
Fish discarded as undersized and unsuitable for the market as 
Well as those retained are measured. The percentage discarded 
varies widely from year to year but in recent years it was often 
greater than 50% by number of the total catch. Few, if any, 
- 20 .. 
f these fish will survive when returned to the sea. Clearly the 
0 e of the existing gear results in a considerable wastage to the u~ock and of time to the fishermen when sorting on board. 
;rior to 1954, the Newfoundland market requirements of sizes of 
haddock were similar to those of the Georges Bank haddock fishery, 
fish less than about 45 cm. total length being unacceptable, and 
therefore discarded. 
1-~easurements of haddock collected last year showed that 
the 1949 brood 1rJ"as abundant in number but the fish were too 
small for the commercial fishery. Early this year, it was 
realised that in the coming spring fishery the lengths of the 
1949 brood would be such that some would be discarded and some 
retained by the commercial trawlers. Thus t h e use of a larger-
mesh cod end was expected to be particularly beneficial in • 
connection with this fishery. 
Two series of mesh experiments were carried out during 
the year. One series vJas done on two commercial trawlers 
operating out of St. John's and the second on the research 
vessel "Investigator II". 
It was proposed that, for the corrnnercial experiments, 
the catches of one trawler using her standard trawl would be 
compared with those of an identical trawler whose trawl was 
fitted with a larger-mesh cod end. Catch records and measure-
ments of samples of haddock would be obtai11ed by observers on 
board each vessel. The experimental cod end was ordered to be 
of the regulation mesh size enforced on Georges Bank, namely 4i"• The actual internal size was 4~". Before the experiments 
started, the trawlers were catching large quantities of the · 
1949 brood of haddock which had a modal size of abont 3' em., 
but few larger fish. At first, most of the 1949 brood was dis-
carded but later, due to the shortage of larger fish, some of 
the local fish plants agreed to accept quantities of haddock 
from about 43 to 33 cm. in an ungutted condition. After this, 
often more than half of the total catch each trip consisted or 
these small fish. It was likely, therefore, that if a trawler 
used the 4i" mesh cod end continuously, many of the small fish 
acceptable to the fish plant would be lost and the vessel's 
earnings might drop considerably. However, the captain of one 
of the trawlers agreed to use t11e large-mesh cod end for several 
hauls during a few trips. Only a small number of comparisons 
between the experimental and standard net catches was obtained. 
An approximate equal weight of large haddock was taken by each 
gear. The standard gear caught four times n1ore of the medium-
sized marketable haddock by weight than did the experimental gear. 
The weight of haddock discarded fro111 the standard net catches 
was about twelve times greater than that from the experimental 
gear. 
The results of these experiments suggest that if the 
Georges Bank mesh regulations had been enforced on Newfoundland 
trawlers this year, their catch of n1edium--sized marl{etable 11.ad-
dock would have been much reduced. On Georges Bank, the 
trawlers using the large-mesh cod ends caught greater quantities 
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of large haddock than did the trawlers using the old standard cod 
ends. On the Grand Bank, however, large haddock were scarce so 
that even if the large-mesh cod end retained proportionately 
greater amounts of large haddock (and this was not shown in our 
experiments) 1 it would be unlikely that tb.is quantity would 
compensate for the loss of medium-sized fish. 
The fishermen involved in these experiments and others 
to whom the results were reported showed great interest in the 
results and it seems likely that they will voluntarily adopt 
larger-mesh cod ends in years when large haddock form a higher 
Pharoportion of the marketable catch or when the demand for small 
ddock is less. 
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r.1esh experiments on the research vessel nrnvestigator II" 
arried out by atta ching a small mesh cover over the cod end 
~ereh~ trawl during routine srunpling trips of haddock and redfish 
o! t s The purpose of these experiments was to obtain informa-
stock 0~ the selective action of cod ends of different mesh sizes 
tionthe main commercial speci~s of fish. Cod ends used during 
{~~ experiments had average mesh sizes of 4 1/8" and 3 3/4" when 
in use. 
Due to the routine nature of the trips when the cod end 
was used, it was not possible to test the effect of the ~~:=~ on the fishing efficiency of the trawl. 
The data from all hauls with the same cod end were com~ 
bined and selection curves were calculated for haddock and 
redfish for the 4 1/811 and 3 3/4" mesh cod ends and for cod for 
the 3 3/411 rnesh cod end. The selection curve for haddock for 
the 4 1/8" mesh cod end is shown in Figure 1 and for the 3 3/4" 
mesh cod end in Figure 2. 
The 50% selection points for the haddock, cod and 
redfish are shown in Table I and Figure 3. Also plotted in 
Figure 3 is a line calculated by Beverton 8c Holt showing tl1e 
relationship between the internal size of.the mesh and the 50~ 
selection point of haddock. 
Table I 
50% Selection Points for Haddock, 
Cod and Redf ish 
Specie~ 
1-Iaddock 
Haddock 
Cod 
Redfish 
Redf ish 
r·Iean cod end 
PJ.esh size 
• 0 in in. 
4 1/8 
3 3/4 
3 3//4 4 1 8 
3 3/4 
5o;~ selec-
tion point 
0 
in cm. 
35.0 
32.0 
' 36. 0 
29.5 
28.5 
The numbers of haddock and redfish taken by both cod 
ends at and about the lengths of 50% selection were small, hence 
the accuracy of these estimates may be influenced by these 
relatively small numbers. 
It is intere'sting and important that the estimated So% 
selection points for haddock obtained in the present experiments 
t
a.re closely similar to Beverton and Holtts calculated values ror 
his species (Fig. 3). 
R. W. bi'llis 
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RARE FISH 
Appendix No. 13 
Records of Rare Fish from the Newfoundland Area 1953~5~ 
synaphobranchus pinnatus Gunther. (Long nosed eel). 
~ 
.Another specimen of this fish, first recorded in the 
.A.n!lual Report for 1953, was obtained by the "Investigator II 11 on 
June 28, 1954, at Lat. 43°05'3011 N., Long. 50°54 1 00111V. in 150 
fathoms. 
Bathylagus benedicti Goode & Bean. 
-
One specimen taken by the "Investigator II" on October 4, 
19)3, at Lat. 50°25 1N., Long. 50°37 1 W. in 384 fathoms and two 
specimens on September 10, 1954, at Lat. 54°20tN., Long. 53°50'W. 
in 400 fathoms. 
Polymixia nobilis Lowe. 
One specimen taken by the "Investigator II11 on June 23, 
1954, at Lat. 43°07 11'1., Long. 50°47'1rJ. in 110 fathoms. This is 
a first record for the Newfoundland area. 
Himantolophus groenlandicus Reinhardt. (Deep sea angler). 
One specimen of this fish was brought to the Station 
by the commercial dragger "Blue Haze II". It was taken on 
February 23, 1954, at Lat. 43°30 1 1~., Long. 51°34 1 1~r. in 75 ... so 
fathoms. Tl1is is a first record for the Newfoundland area. 
TrachJEhynchus murrgyi Gunther. 
One specimen of this grenadier was taken by the 
"Investigator II" on September 16, 1954, at Lat. 54°.50 1N., 
Long. 53°29 '~v. in 390 fathoms. This is a first record for the 
Newfoundland area. 
Lycenchel1s verrilli Goode & Bean. (Wolf eel). 
Two specimens were taken by the "I\1arinus" in December, 
195~, and another in September, 1954, in Hermitage Bay. This is 
a first record for the 1Jewfoundland Station. 
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l L. (European ling) 1 a mo VE! ~10 v ...... :::--~---
~ This specimen was landed by the otter trawler "Zibetn 
in It was caught approximately in Lat. 44°43'N., 
in Bur 53~191w. at a depth of 48 to 55 fathoms between riong• rY 3 and 8, 1953. This is the first substantiated record 
Febru~orth .American waters south of Greenland. 
from 
centroscylliurn fabricii Reinhardt. (Black dogfish) 
-- }Tine specimens 1"7erc taken by the "Investigator II" in 
1 ember, 1953, from two stations in the Gulf of st. Lawrence, ~~~. 4so291N., Long. 50°12'W., and Lat. 48°15 1N., Long. 6o0 001w. 
in 200 fathoms. 
D. G. Lambert 
HERRI1TG r10RTALITY 
Appendix No. 14 
Death of Herring, West Coast of Newf~undlan~ 
Reports in late July of large numbers of dead herring 
floating in the inshore areas of the west coast of Newfoundland 
from St. George's Bay to Port aux Chaix were investigated early 
August. 
A few dead herring were picked up floating near Bay of 
Islands where a herring school was seen. Ex:amination of these 
herring showed no skin lesions of any kind and no internal 
sporozoan cysts. However, the stomach sacs in all specimens 
were tightly inflated, there was no food in the stomachs, and 
the intestines were full of greenish amorphous material. 
Plankton tows in the area where the dead herring were 
picked up showed an abundance of calanoid copepods, and there 
were present also Ceratium sp. and Rhizosolenia sp. Temperatures 
in the inshore area were fairly high compared with temperatures 
in deeper water where the herring had spawned presumably in late 
~Pring. The movement of these herring inshore in late summer 
instead of in the spring was unusual. 
It was presumed in view of these circumstances that the 
herring fataliti'es had occurred tbrough ingestion of toxic food, 
most likely of phytoplanktonic origin, incidental to feeding on 
copepods. 
- 26 .. 
Later some of these herring were sent to Dr. Margolis · 
of the Nanaimo Station and no indication of disease organisms 
11as found. 
H. J. Squires 
ATLAl{TIC SP4LTIOlJ 
Appendix No. 15 
pay du Nord River 
Investigation covered the count of smolts and kelts 
leaving and adult salmon returning to the river. In all cases 
the fish were marl-{ed and sampled for scales and measurements. 
The general river survey of conditions for spawning which was 
partially done in 1953 was not continued. 
Smolts 
Smalt Fence. The fence was situated in the same place 
as in 1953, a description of which was given in the Annual Report 
of the Newfoundland Fisheries Research Station for 1953. 
There was, however, one alteration. A 7/16 inch steel wire 
cable, from which the nets '~ere suspended, replaced the 2~· inch 
manilla rope stretching fron1 the trap to both banks. This 
proved to be much more satisfactory in that weather conditions 
had no effect on its tension and it vras much stronger tlia.n the 
rope. 
Smolt Count. Counting, measuring and tagging were car-
ried on the same as reported in 1953. The fence remained in 
good fishing order for the season except for a small hole in 
one of the sections for a few hours, so the count should be 
reasonably correct. 
The fence was in complete fishing order on April 30 
and the first smol ts were talcen 1'-1ay 7. The last smol t was 
T
taken on June 29 and the fence was removed July 1. The following 
able gives the count of smelts and other fish taken by weeks. 
The total count for this year was 826Li-. Of this number ~787 were tagged and 1358 were fin clipped, a total marking of ~5. Nineteen died or escaped without being marked. Two-thirds ~t' ihe run occurred between Hay 7 and May 26 with a peak nun1ber 
J 232 on May 21 while one-third appe~ed from May 27 to 
une 29 with a peak number of 336 on June 1. The high daily 
979unts were from May 19 to 22 inclusive with 872, 610, 1232 and respectively. 
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Brook trout 
6 in.& 12 in.& over week 
Smolts Kelts Parr under under 12 in. Gaspereau Smelt Eels ending_ 
~ 
1 - - - - - - - - -MaY 
8 12 2 16 13 16 1 - ... -
15 230 15 115 191 48 - - 1 ... 
22 4421 37 535 89 38 5 - 3 -
29 1103 2 147 34 26 ... - 3 .... 
June 5 1692 - 311 57 53 1 .... ..... -407 1 S66 87 85 2 5 12 - .... 
294 1 86 96 64 1 s ... 3 19 
26 98 - 16o 118 53 - 3 - 11 
July 3 7 - 58 38 2 ... 1 ... 5 
8264 58 1994 723 385 8 11 7 24 
A slight change of procedure this year was in the time 
of clearing the trap - 6 a.m., noon, and 6 p.m. compared with 
8 a.m., 2 p.m., and 8 p.m. in 1953. Of the total count, 4879 
smolts were taken during the 12-hour night period, 6 p.m. to 
6 a.m., and 3385 during the 12-hour day period. Of the two 
6-hour day periods, the afternoon period had the highest number, 
1871, with the morning period having 1514. In both cases the 
results are the opposite of what was found in 1953. 
A definite similarity occurring between the smolt runs 
of 1953 and 1954 is shown as follows: 
Mean fork length 
Standard deviation 
Standard error 
Count 
First smolt taken 
Peak day 
Numbers in peak day 
50~ of run over 
I1as t smol t taken 
19.53 
163.91 mm. 
±14.48 
± o.492 
8876 
,,, May b 
May 25 
1188 
May 24 
June 30 
1954 
169.3 mm. 
±22.48 
± 0.789 
8264 
May 7 
May 21 
1232 
May 22 
June 29 
The water teraperature was approximately 7°C. for 
several days preceding the start of the run in both years. In 
both years there was a heavy or medium rain on the peak day and 
a heavy rain on the preceding day. 
t The size range of smolt fork lengths this year was 131 
0 3J4 mm. compared with 132 to 291 mm. in 1953. In 1953, 
1,2510 of the smolts sampled was over 198 mm. while in 1954 t~ose over 198 mm. made up 4.42%. In 1953 the largest number s 
0 smolts were in the 157 to 163 mm. range, making up 20.46% ~f71the run, and in 1954 the largest numbers were in the 163 t o mm. range, making up 26.76% of the total run. 
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Smolt Marking. Of the 8264 smolts counted, 8145 were 
ar~ed in various ways. Two of the types of tags that were used 
~ 1953 were used again this year together with three other ~npes and fin clipping. All the tags were attached immediately 
.Y front of the dorsal fin. The numbers per typ e were aL~ost 1n 
equal and were as follows~ 
1'Y.Qe 
-- -
2 
4 
6 
7 g 
9 
Descrip.tion 
Pink tag, crimped wire, and disc 
Wide strip tag 
Narrow strip tag 
Red tag, crimped wire, and bar 
Red tag, crimped wire, and disc 
Fin clipped (posterior half of dorsal+adipose) 
Number 
1360 
1358 
1353 
1358 
1358 
1358 
Of the total number (6787) of tags attached, 31 or 0.46~ 
have been accounted for this year as follows: 
!~o. of returns 
20 
5 
4 
2 
How and where found 
1U1gled in Bay du r~ord River Estuary 
Picked up at fence 
Caught in salmon and herring nets 
near estuary 
One angled and one in salmon net 
outside river area 
% returns , 
64.5 
16.1 
12.9 
The returns from outside the river area were both taken 
in Fortune Bay. One was caught in a salmon net at Hare Hr., 
a distance of 18 miles from the tagging point, 39 days after 
being tagged. The other was angled a short distance up 
Terrenceville Brook, a distance of 40 miles from the tagging 
point, 69 days after being tagged. 
Only four smolts of the 1953 smolt marking have been 
accounted for so far. One tagged and two fin clipped smelts 
were caught at the smolt fence and released aga in this year 
during the smolt run. Apparently they remained in the river 
another year after being released in 1953. "Whether they were 
Parr or smelts when marked in 1953 is questionable. The other 
recapture was a fin-clipped grilse which returned to Bay du Nord 
River and was passed through the salrnon counting fence on 
July 8. 
Kelts 
----~ 
During the operation of the smolt fence the largest 
numbers of kelts descending coincided with the peak of the 
smolt run. In 1953 the kelt peak was a week earlier than the 
smolt peak. The total number of kelts passed through the smolt 
trap was 58 as compared with 56 in 1953. Twenty-four had tags 
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bed from 1953 tagging, 4 had wire only, 6 had scars where 
attacd and 24 had not been tagged. Of the 97 salmon and grilse 
taggea'wbile ascending the river in 1953, ten or 10.3% lost tag~: tags and five or 5.5» were caught in the com.c~ercial fishery 
tbe~954. Of the latter, two w~re taken in Place~tia B~y and of e in Fortune Bay, all to tne east of Bay du Nord River. 
tbl' 810 3% that lost their tags would be a minimum figure since T~e fe~ce was not in operation during the winter and therefore 
!i~ tbe kelts were not examined. 
Salmon 
.... 
Salmon Count. The salmon trap and fence were placed in 
the river approximately in the same place as in 1953. The 
trap however, was placed on the opposite side of the smolt 
trap' in order to be in deeper water during the dry periods of 
the summer. A 7/16 inch steel wire cable was used to suspend 
the bar nets and one arm of the fence was shortened by 120 feet. 
Otherwise the fence was essentially the same as the one used in 
1953· It was in complete fishing order by June 3 and the first 
salmon was taken June 18. &perience the previous year indi~ 
cated that salmon were reluctant about entering the trap when 
the water was low and there was little current. Consequently 
on July 6 another fence was placed in the river, approximately 
a half mile farther down stream where the river narrowed con-
siderably. Here the current was much stronger and the depth or 
water around 9 feet at high tide as compared with 4 feet at the 
upper fence. Salmon entered this trap readily but due to the 
strong current and the rrlalce-shift nature of the fence it i-vas 
a difficult task to keep the fence in working order and the 
experiment was discontinued on August 14 when several sections 
washed out. ~he count was 27 salmon and grilse at the lower 
fence and 28 at the upper fence plus three which had passed 
through the lower fence. These three fish spent 1, 5 and 9 days 
between fences. Of the remaining fish that passed through the 
lower fence, three were found dead and 21 were unaccounted for 
when the upper fence was removed on October 19. 
The total count of salmon and grilse for the season was 
55 while the count in 1953 was 151. The weekly counts of salmon 
and grilse for the two years are given in the Tables below. 
The percentages of salmon and grilse in the two years are re-
versed. The first salmon was taken and the peak of the run 
occurred approximately the same time both years. However, the 
run continued on into October in 1953 whereas it ended abruptly 
early in August in 1954. The scarcity of salmon in 1954 cannot 
be attributed to lack of water to induce them into the river 
because there was plenty of rainfall and the river remained 
fairly high most of the summer. 
week. ending 
-
June 20 
27 
July 4 
11 
18 
25 
Aug. 1 
8 
15 
22 
29 
Sept. 5 
12 
19 
26 
Oct. 3 
1jJeek ending 
June 19 
26 
July 3 
10 
17 24 
31 
· Aug. 7 
Appendix No. 16 
- 30 ... 
1953 
Salmon 
1 
6 
8 
8 
7 
1 
.. 
5 
-
3 
-
4 
-
-
-
10 
53 (35.1~) 
195!+ 
Salmon 
1 
4 
13 
10 
3 
2 
-
1 
34 (61.8~) 
Grilse 
1 
6 
13 
21 
17 
10 
-
11 
4 
2 
-
3 
-
1 
3 
6 
98 ( 64. 9;1o) 
Grilse 
-
1 
3 
~-
2 
6 
3 
2 
21 (38.2%) 
A. 
~ittle Codroy River 
Total 
2 
12 
21 
29 
24 
11 
-
16 
4 
5 
.... 
7 
-
1 
3 
16 
151 
Total 
1 
5 
16 
14 
5 
8 
3 
3 
55 
A. Blair 
The Atlantic salmon research program for 1954 on the 
Little Codroy River had two main objectives. One was investi-
gation of the utilization of the salmon stock in sport and 
commercial fisheries; the other, the study of size and age~class 
7omposition of the salmon stock in order to provide basic 
information on the character of the fishery. A counting fence 
.._ 31 ... 
was operated on the river for gathering data pertaining to these 
objectives • . 
The fence is located in the estuary of the Little Codroy 
River, below all tributaries, about one mile from the ocean, 
and about three miles below the upstream limit of brackish 
water. The river at this site is 810 feet wide. During the 
period that the fence was in operation, the depth of water in 
midstream - where the traps were located - varied from 6.5 feet 
to 8.5 feet. The rise and fall of the tide within the estuary 
was about one foot. 
The counting fence on the 11ittle Codroy River is pat-
terned after that in operation on the Bay du Nord River. 
The fence, trap, maintenance procedures, and method of handling 
the fish have been described in the 1953 Annual Report. 
smolt Studies 
The counting fence for smolts was completed r-1ay 14 and 
remained in good fishing order for the duration of the season. 
As soon as the fence was put into operation, a smolt was 
captured, and it is felt, therefore, that the seaward migration 
of smolts had already started by that date. The migration very 
slowly built up to a peak of 541 on June 6, declined to 87 on 
June 9, ·then rose to a second pealr of 1280 on June 12, 
declined to 146 on June 18, and then rose to a third peak of 
837 on June 22, and declined rapidly thereafter. The last 
migrant was counted July 14, and the fence was removed July 18.· 
The total count of smelts for the period that the fence was · in 
operation was 12,210. Of this number, 173 smolts did not 
recover from the anaesthetic.-
The trap was cleared of fish three times daily: 
6 a.m., 12 noon, and 6 p.m. standard time. Eighty-seven per 
cent of the smolts were captured during the period from 
6 a.m. to 6 p.m.· (Table I). The reason for the small number 
of smolts trapped during the night from 6 p.m. to 6 a.m. 
may be due, in part, to the large number of eels which we~e 
also captured during this period; 75% of the total eel capture 
was taken from 6 p.m. to 6 a.m. (Table II). The inference is 
that smelts would not enter the trap during the period when 
eels are active, or that many smolts were eaten by eels after 
having entered the trap.- Some evidence has been obtained to 
substantiate the latter statement.· Tl1e counts of other fish 
Which were taken in the s1nolt trap are summarized in Table III. 
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Table I. 
Numbers of Atlantic Salmon Smelts Captured in the 
Smolt Counting Fence, Little Codroy River, 19~ 
Time of May June June July 
trap clearance 14-31 1-15 16-30 1-18 Totals 
0600 59 427 1,051 75 1,612 
1200 166 2, 723 2,555 60 5,504 
1800 344 1,739 2, 627 .384 5,094 
Tota.ls 569 4,889 6, 233 519 12,210 
'rable II. 
l~umbers of Eels Captured in the Smalt Counting Fence, 
LittJ..e Codroy River, 1954 
Time of May June June July 
trap clearance 14-31 1-15 16-30 1-18 Totals 
0600 630 761 208 35 1, 634 
1200 171 52 16 21 26o 
1800 62 121 61 46 290 
Totals 863 934 285 102 2,184 
TB.ble III 
Numbers of Fish Captured in the Smolt Counting Fence, 
· Little Codroy River, 1954 
~~ay June June July 
Species 14-31 1-15 16-30 1-18 Totals 
-
Salmon k el ts 124 107 16 6 253 
Brook trout 408 532 230 31 1,201 
Smelt 216 843 513 10,599 12,171 
Tomcod 87 62 148 23 320 
1tJin ter flounder 268 82 144 30 524 
All the smolts taken at the tra~ were marked by the re-
moval of the dorsal and adipose fins. Every tenth smolt was 
measured, weighed, and scale sampled. 
Jidult Studies 
. The seaward migration of some Atlantic $almon kelts in 
the Little Codroy River occurred at the same time as the smolt 
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The migration slowly built up to a peak of 31 on May 23, rdu~iined to zero on May 31, then rose to 31 on June 2, and de-
e d slowly thereafter. The total count of kelts for the ~!~~~d that the fence was in operation was 253 (Table III). 
Each kelt was measured, weighed, scale sampled, and 
arked using an Atkins-type tag which was attached just in front 
mf the dorsal fin. There have been seven returns from the kelt 
~agging and these are summarized as follows: 
nate 
tag gee!, 
-
May 23 
May 23 
June 7 
June 12 
June 3 
June 4 
June 4 
Place recaptured 
Harbour Mille 
(Fortune Bay, south coast Nfld.) 
Raleigh 
(Strait of Belle Isle, Nfld.) 
Searston Bay 
(North of Little Codroy R., west coast Nfld.) 
Searston Bay 
Larkin Point 
(Just outside mouth of Little Codroy R.) 
Larkin Point 
Larkin Point 
Distance 
(miles) 
from 
fence 
229 
330 
7 
7 
2 
2 
2 
Tagging-
recapture 
interval 
(days) 
43 
62 
14 
3 
68 
62 
62 
The last three entries in the Table represent recaptures 
of fish which were presumably returning to the Little Codroy 
River, and were 1.5, 4.2, and 5.0 pounds, respectively, heavier 
than when they were tagged. 
.. 
The counting fence for recording adult Atlantic salmon 
moving upstream in the Little Codroy River was completed June 17 
and remained in good fishing order for the duration of the 
season. The run tended to be divided into two unequal parts. 
The first portion began June 18 and ceased August 27, with 76% 
of the fish passing through the fence between July 2 and July 22. 
The second portion began September 7 and continued sporadically 
until October 9. The total count of adult salmon moving 
upstream was 215, and is summarized below: 
June 17-30 July 1-31 Aug. 1-31 Sept. 1-30 Oct. 1-9 
Number of 
salmon 4 165 40 1 5 
Total 
215 
Each salmon was measured, weighed, scale sampled, and 
marked using an Atkins-type tag. A creel census, obtained 
through the return of salmon tags, indicates that 26~ of the 
:~~on which migrated upstream were taken by angling (Table IV). 
L hough the salmon angling season opened May 15 on the 
ittle Codroy River, angling did not begin until July 10, about 
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e month after the first salmon had passed through the fence, 
ond about one week after the concentration of the run had begun. ~irty-eight per cent of the salmon were angled in pools three 
0 six miles from the fence, with 43% of these caught during 5ulY• On the other hand, 55% were taken in pools nine to twelve 
miles from the fence with 55% of these angled during August. 
Table IV 
Distance (miles) 
recaptured upstream 
from fence 
0.1-3.0 
3.1-6.0 
6.1-9.0 
9.1-12.0 
Totals 
Appendix No. 17 
July 10-31 Aug. 1-31 Sept. 1-1.5 
0 2 0 
9 8 4 
0 2 0 
7 17 7 
16 29 11 
ARCTIC CHAR 
Apctic Char 2 Northe~n Labrador1 .J953 
Totals 
2 
21 
2 
31 
56 
A. R. Murray 
• 
During the summer of 1953, da·ta on the biology of Arctic 
Char were collected in Northern Labrador from the commercial 
catch, in which standard 4~ inch gill nets were used. No field 
work was attempted in 1954 but the 1953 data were carefully 
examined in the laboratory. 
Age Freguencie.s 
Age frequencies are recorded in Table I; it can be seen 
that at Adlatok - the most southerly sample, the dominant age-
group is 7 with 8 a close second. Proceeding north to Nain, 
the dominant age-group is 9 as is also the case at Okak Bay and 
Hebron. At Ramah - the most northerly sample - the dominant 
age-group is 11 with 9 and 10 close seconds. Geographically 
as well as ecologically Adlatok and Nain to the south may be 
regarded as areas distinct fron1 01calc Bay, Hebron and Ramah in 
the north. The former lie in inland sheltered waters whereas the 
latter, except for Okak Bay, are exposed on the open coastline 
and in direct contact with the Labrador Current. The two areas 
a.re separated also by the towering Kiglaipait T1ountains. 
Table I 
Station 5+ 6+ 7+ 8+ 
- - - -
J\.dla tok 1 6 23 20 
Nain 3 18 24 
Oka_k Bay 3 15 
Hebron 4 5 
Ramah 1 5 12 
Age Frequencies of Arctic Char, Northern Labrador 
July-August, 1953 
Number of fish at each age in years 'Ibtal 
9+ 10+ 11+ 12+ 13+ 14+ 15+ 16+ 17+ 18+ 19+ fish 
-
12 14 6 2 2 86 
30 19 12 6 0 0 0 0 1 113 
31 22 20 15 10 1 0 1 118 
20 16 8 7 7 4 2 73 
19 18 21 15 9 4 7 0 1 0 1 113 
Mean Stand. Stand. 
age dev. error 
I 
8.44 1.691 0.180 \;..> 
\J1. 
9.00 1.658 0.156 I 
10.17 1.696 0.156 
10.37 1.969 0.230 
10.73 2.310 0.220 
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t can tie noted that whereas 10 fish in the age-groups 5 and 6 
1 re taken at Adlatok and Nain, none were taken in those age-
~e oups at Okak Bay and Hebron, and only 1 was taken at Ramah. 
grso it can be seen that whereas only 11 fish were taken at A~iatok and Nain in the 12-year and higher age-groups a total of ~4 fish was taken in the Okak, Hebron, and Ramah samples. . The tendency is, therefore, towards older fish as one proceeds 
orth. This trend is also evident in the mean age, where 
~dlatok reads 8.4 years and Ramah 10.7 years. 
'ileight Fre9.u.encie.s 
--
Table II shows that the sample at Adlatok was well re-
presented in the 2- to 6-pound weight classes; in recent years 
iess intensive fishing has been going on in this nrea because of 
base construction activities at nearby Hopedale. At Nain, 
nearly half the sample was in the 2-pound class with 3-pounders 
well represented. In the north, 2-pounders re~ain the dominant 
weight-class. 
The mean weight of the Adlatok sample was 4.4 pounds 
with a general decrease in weight proceeding north. 
Table II 
Station 
Adlatok 
Nain 
Okak Bay 
Hebron 
Ramah 
~rJeight Frequency, .~\retie Char, Northern Labrador 
July-August, 1953 
No. of fish at each 
whole weight (lb.) 11ean Stand. 
' 4 5 6 8 1 2 3 7 9 weight dev. 
- - - - - - - - -
0 14 18 20 13 14 3 7 1 4.41 1.810 
19 52 31 16 1 2 2.45 1.041 
30 57 25 7 1 2.10 0.870 
4 46 38 21 8 2 0 1 2.95 1.150 
12 66 25 10 3 2 1 0 1 2.52 1.220 
, 
Stand. 
error 
0.191 
0.090 
0.080 
0.110 
0.110 
Table III shows that the dominant length-group at 
Adlatok was 55-59.9 cm., and at Nain, Hebron and Ramah 45.0-49.9 cm. Okak Bay, however, has a dominant length-group 
of 40-44. 9 cm. 
The mean length of Adlatok fish was 57.1 cm. with sam-
ples farther north in the order of 47.8, 47.2, 47.9, and 47.4 cm. 
respectively. 
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Table III 
l ,enB:th Frequency l ~'trc tic Char, Northern I1abrador 
July-August., 19S3 . 
Number of fish in each cm. length group 
Length ~oup Adlatok Nain Okak Bay Hebron Ramah 
J0.0-34.9 1 
35.0-39.9 3 7 1 6 
40.0-44.9 4 24 54 12 37 
45. o-49 .9 18 44 34 52 43 
50.0-54.9 17 33 19 40 24 
55.0-59.0 31 13 4 9 4 
60.0-64.9 13 3 1 2 3 
65.0-69.9 6 
70.0-14.9 
75.0-79.9 
Total fish 89 121 ll9 116 117 
Age-Length Relationship 
r.1ean length for age-groups of all sa1nples is shown in 
Table IV. In general, the mean length of a given sample in-
creases with increase in age. Also, in any given age-group, 
covering all san1ples, the mean length decreases with increase in 
latitude. At Adlatok, for example, 8~year-old char had a mean 
length of 55.5 cm. while at Ramah the same age-group had a mean 
length of only 43.4 cm. - a difference of 12.1 cm. 
lrJhen the Adlatok-Nnin samples are combined and compared 
with the combined northerly samples of Okak Bay, Hebron and 
Ramah the trend is all the more apparent as shown in Table v. 
Table IV 
Summary of A~e-Length RelationshiEs of Jtrctic Charz 
Northern Labrador, 1953 
(Figures in brackets indicate number fish in each age-group) 
t~ge Mean length (cm.) 
I \~ears) Adlatok l~ain Okak Bay Hebron Ramah 
5 44.50 ( 1) 
6 47.83 ( 1) 39.83 ( 3) 42.70 ( .l) 
7 49.78 (23) 45.38 (18) . 41.83 ( 3) 47.50 ( 4) 42.40 ( 5) 
8 55.50 (20) 47.67 (24) 44.26 (15) 48.80 ( 5) 43.42 (12) 
9 58.62 (13) 50.06 (30) 45.74 (31) 48.43 (21) 43.Bu (18) 
10 57.77 (13) 49.66 (19) 46.04 (22) 49.72 (14) 47.77 (18) 
11 63.50 ( 6) 53.54 (13) 45.10 (20) 50.77 ( 8) 47.25 (21) 
12 60.75 ( 2) 50.66 ( 6) 45.87 (15) 52.55 ( 9) So.Bo (16) 
13 62.85 ( 2) 48.30 (10) 52.57 ( 7) 48.38 ( 8) 
14 43.40 ( 1) 46.50 ( 4) 54.45 ( 4) 15 48 .• 70 ( 2) 60.33 ( 6) 
16 62.00 ( 1) 
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Table V 
Summary of Age-Length Relationships of Arctic Char, 
Northern Labrador, 19~3 
Mean length (cm.) Age 
(years) Adlatok-Nain Okak-Hebron-Ramah 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
Age-Weight Relationship 
44.50 
43.83 
47.58 
51.58 
54.34 
53.71 
58.52 
55.70 
62.85 
42.70 
43.91 
45.49 
46.oo 
47.84 
47.71 
49.74 
49.75 
48.12 
54.52 
62.00 
Table VI shows the relationship between age and whole 
and gutted weight. Increase in weight is associated with in~ 
crease in age in all samples. At Nain, however, fish of 12 
years - oldest in the sample - weighed less than 9, 10 and 11 
year-olds and at Hebron fish of 14 years - oldest in the sample ~ 
weighed less than age-groups 7 to 13 inclusive. 
In a given age-group, Adlatok and Hebron fish respec-
tively weighed more than fish of the same age~group at Nain, 
Okak Bay and Ramah; in the 8 year-old-group, for example, the 
order is as follows for whole fish: Adlatok 4.5, Hebron 3.5, 
Nain 2.6, Okak Bay 2.3, and Ramah 2.3 pounds. 
Table VI 
Age-Weight Relationship, Arctic ~har, Northern Labrador, 1953 
Mean weight (lb.) 
Age J\alatok I~ain Oka.k fuy Hebron Ramah 
Syears) 1Nhole Gutted 1"1hole Gutted 1rJhole Gutted 1tJhole Gutted 1rJhole Gutted 
5 
6 3.17 2.80 1,42 1.07 
7 3.47 3.15 2.15 1.79 1.58 3.25 2.60 2.05 1.75 
8 4.86 4.47 2.64 2.20 2.25 1.88 J.46 2.78 2.27 1.82 
9 6.25 5.64 3.04 2.61 2.54 2.16 3.32 2.76 2.Jl 1.82 
10 5.33 4.92 2.88 2.30 2.46 2.04 3.So 2.88 2.97 2.48 
ll 7.27 6.82 J.63 3.15 2.24 1.86 3.83 J.10 2.88 2.41 
12 2.76 2.33 2.40 2.00 4.35 3.56 3.32 2.81 lJ 2.77 2.32 3.So 2.88 2.89 2.33 14 2.51 2.08 3.56 3.00 15 5.32 4.58 
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vertebral Counts 
--- The range of vertebral counts was from 62 to 68 as shown 
in Table VII; the Table _ also shows the frequency of each count. 
The mean vertebral count shows an increase progressing north~ 
wards; at Adlatok, for example, the count is 64.45 and at Ramah 
65.28. 
Table VII 
Verte~ral Frequencies, .Arctic Char, Northern Labradorz 
July-August, 195 3 
Mean 
Vertebral frequencies No. vert. Stand. Stand. 
station 62 63 64 65 66 67 68 69 fish no. dev. error 
- - - - - - - -
Adlatok 4 7 38 29 12 1 91 64.45 1.003 0.105 
Nain 8 37 49 23 3 1 121 64.82 0.954 0.087 
Qkak Ba.y 2 10 36 40 24 4 116 64.74 1.047 0.097 
Hebron 15 50 36 14 2 117 65.47 1.027 0.092 
Ramah 1 25 45 32 9 3 ll5 65.28 1.000 0.094 
Fin Ray Counts 
Table VIII shows the mean fin ray count for dorsal, 
pectoral and anal fins. It can be seen that, as in the case of 
vertebral counts, there is a general increase .in the number of 
fin rays for each fin with increase in latitude. 
Table VIII 
Mean Fin Ray Counts, Arctic Char, Northern Labrador, 
July-August, 19~3 
-------------
Station 
Adlatok 
Na in 
Okak Bly 
Hebron 
Ramah 
Dorsal 
14.46 
14.51 
14.34 
14.56 
14.74 
Pectoral 
13.61 
13.85 
lJ.88 
14.18 
13.96 
Pelvic 
10.03 
10.10 
10.15 
10.27 
10.16 
Anal 
12.98 
13.09 
13.24 
13.20 
13.28 
For data on commercial importance, muscle colour, 
Parasitism, and food, see Annual Report for 1953-
c. vJ. Andrews 
E. Lear 
Pend ix No 3 18 AP 
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Harp Seals 
Research on harp seals is carried out jointly by the 
Atlantic Biological Station and the Newfoundland Station~ 
M field work in 1954 was carried out only by the Newfoundland 
station, the greP.ter part of completed work is presented in 
this report. 
Sincere thanks are rendered to Karl Karlsen, Ltd., of 
Halifax, for accorrunodations and research facilities provided on 
their sealing vessel "Ther,on" in r1arch and April, and to 
capt~ Nar¢' and complement fo:t." their interest and assistance 
during the voyageo 
Tagging and Tagging Returns in 195~ 
-
Tagging was ca.rried out from the "Theror1" in the Gulf of 
st. Lawrence? _A.bct:.t 120 young seals were estimated effectively 
tagged bet·liieen. rv1arch 6 and 14 in the :1.ce lying between the west 
shore of Cape Breton Is:_and, Prince Edward Island and the 
Magdalen Isla1:lds() ?ive returns up to April 16 show a dispersal 
of the yol1ng sea ls to the 1;1agdalen Is lands and the N. E. coast 
of Cape Bretc~ . Th0re have been no recoveries reported to date 
rurther north~ 
Further returns ~rom seals ~agged in 1952 and 1953 
number seven.· · ~hese include: 
a. Two one~yen~-old im~atures, one taken at the Front on 
March 25, 120 miles east of the Funks and one on April 1 at 
Greenspond, Bonavista Bay$ New~oundland. 
b; One from C2..pe Bauld at t~l1e northern tip of Newfoundland in 
mid-January a~d two from west Greenland at latitude 65°N. on 
January 22 2n.cl "81e·oruary 9 1 all seals in tlJ.e~~r · first year. 
These recoveries {and a previous one from west Greenland) 
demonstrate tb_n_,t some one-year-old seals rercain in the 
Arctic 11ntil "l::;nis time, 1iVhile some migrate so~:i.:~h witr1 the 
adults~ This pattern had first been inferred from the age-
frequen0ies, wnich show a :ow representation of young seals 
in Novcr11be1~-T)ecember in northern Labrnc:or ~t.J J.d in January 
on the nor cr1 r~ho1..,a of tli.0 Gulf of St. Lawrer:ce o (See 1953 
Annual Report> P~ 58)c 
c. The first two recoveries from the Canadian arctic~ These 
are both of l~-year-old seals, and come from the east 
coast of Ba.ff in Island; from Cumberland Sound in the early 
fall of 1953> and from Clyde Inlet in mid-August, 1954~ 
Previously all recove.i•:;_es in summer had corrJ.e from west 
Gree"Y'l1 I')~'°'~. " 1-Jhere however th A h11nt.ing intensity is greater 
than in \, 2.~-.: ('i ~ 11.R di. 8.r 0.~ c ·L l ~ 0 
• 
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sition of Moulting Patches of Harp Seals by Age and.Sex 
QotnPO --
~ 
The moulting patches at the Front consist at first of 
aiarners (immature seals) and mature males in separate groups. 
be e gradually coalesce to form mixed groups, together with a 
Tbesadult females. However, the majority of the females which 
fe~e whelped are absent and do not join the moulting patches 
}18.~il late April. Observations made in 1954 show that, in 
unneral, the younger females, with pale saddles, arrive earlier 
~~a.n the older with dark saddles. 
Samples of lower jaws were collected from seals shot on 
different days and the teeth later "read". The Table shows the 
percentage of younger (1 to 5 years) and older seals of both 
sexes. Data end with the completion of the voyage of the 
"Theron", at a time when females were coming in rapidly. 
Table I 
Composition of }1oul ting Patches by Sex and J\ge 
Males Females 
Number (ft l\Jumber 0 ,ji c1f ' ) ; ? 
Young Old old Young Old old males 
-
March 29 and 31 36 24 40.0 27 1 3.6 68.2 
April 6 66 6 8.4 42 3 6.7 61.6 
(2 patches) 
April 10 and 14 37 40 52.0 48 4 1.1 59.7 
April 17 and 21 28 43 60.5 24 8 25.0 68.9 
April 22 and 24 20 53 72.6 8 35 81.4 62.9 
Overall 64.3 
Table I shows that, with t11e exception of April 6 when 
predominAr1tly bedlamers were met with, the r11oul ting patches in 
April consisted of a majority of old male seals. These appear 
to increase slowly throughout the month. Adult females began 
to appear about April 21 and were numerous by April 24. 
Observations and similar analyses were made by 
H. D. Fisher and B. A. 11cl\:enzie of the Atlantic Biological 
Station in 1953. They were able to collect samples up to 
April 27, and found an increase in the percentage of females 
taking plnce from April 24 (10%) to April 27 (40%). In both 
years observations ceased before the females had fully entered 
the moulting patches. However, it seems likely that the influx 
is complete by about the end of the month, when the sex ratio 
should be close to 50:50. Thus a closing date for sealing ves-
sels imposed late in April would provide very complete protection 
for the breeding females. 
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!Pie-sampling of. HarE Seals 
In 1954, samples of teeth were collected, as in the 
evious year, from northern Labrador on the seals' southward 
Pigration, and from the icefields during the moulting season. 
~ sample of 379 from Hebron and Nutak is the largest that could 
be obtained from the Labrador stations because of a low catch 
t Nutak. A sample of 618 was collected from the 11 Theron11 at . 
~he icefields; these are moulting seals, and as in previous 
collections, contain a high proportion of one-year-old immatures. 
Age-frequencies are shown in Figures 1 and 2. In 
Labrador the dominant age-class is the 4-year-old one, repre-
senting seals born in 1950. The sample from the ice shows good 
representation of the two-year (1952) and 4-year (1950) classes, 
and low survival of the 3-year (1951) and 5-year (1949) classes. 
Figure 3 shows a large saraple collected at the ice in 1953, 
for comparison. Nine samples have noi'1 been analysed by the re-
search groups at the Atlantic Biological Station and at this 
station. Results are summarized in Table II. 
Interpretation of year-groups has been limited to ages 
2-5 years, since the 1-year-olds are over-represented at the 
icefields and since above five years, low numbers and a pro-
portion of incorrect readings are thought to make the peaks 
and troughs of doubtful significance. On the southward 
migration age groups 1 to 3 at least, are under-represented and 
cannot be compared with older groups. 
Table II 
Strength of Year-classes of Harp Seals Aged 2 to 5 Years 
Locality Date of 
of sample collection 1952 1951 1950 1949 1948 1947 
La Tabatiere Jan. 1952 High Low High Dominant 
Ice, from 
"Blue Seal" ,.. .:.1pr. 1952 High 
Northern 
Labrador Nov.:--Dec. 1952 Dominant 
La Tabatiere Jan. 19.53 Dominant 
Ioe, from 
"'Iheron n Mar. -.t\pr. 1953 Low High Low f.T' h - ~.ig 
Ice, from 
"Algerineu Mar. -Ji.pr. 1953 High Low High 
Northern 
:Labrador Nov.-Dec. 19.53 Dominant Low 
Ice, from 
'
1
'Iheron n Mar.-Jlpr. 1954 High Low High Low 
Table II shows good agreement on high and low year-
class es. The low survival of the 1951 year-class can be 
related to a very high catch of young seals in that spring. 
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Figures 1 to 3. Age frequency of harp seals 
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er the low survival of the 1949 class comes after an average 
Jlolfei.1 about the same as the catch in 1950 which left a good catc~~iass. Thus the fluctuations seen in the frequency polygons · 
yearbe the result of varying natural mortality of the young seals 
giaY --.rear to year, in addition to high and low catches. It is 
fr~~ ~hat the collection of age-samples should be continued in 
fe ~r to follow the fate of later-born year-classes. There is 0i~tle doubt that a sustained heavy take of young seals would 
!hoVI a lowered survival of immature seals in the samples. 
Catches of both migrating seals and moulting seals as 
arnples of the population show certain departures from random-
s ess It would be desirable to compare yet a third type of 
narnpie taken from this population as a further check. Seals ~aught in west Greenland waters in summer might be suitable. 
It would also be desirable to standardize the size of the sa 
samples from year to year. 
D. E. Sergeant 
Appendix No. 19 
Minke 1rfuales 
Notes on r-1inke 1rJhales in Newfoundland Waters 
Minke or lesser rorqual Balaenoptera acutorostrata have 
been taken annually in small numbers since 1947 in Trinity Bay. 
This is the only fishery for the species in the western 
North Atlantic, or indeed in North America. 
Observations were made incidentally to a study of 
pilot whales at a time when the main minke catch was usually 
over. However in 1954 there was a catch of about 25 in late 
July most of which were examined. Data on total length, sex, 
length of foetus and food come also from whaling statistics 
available in detail for two years. 
The annual catch in Trinity Bay has varied from 16 to 
55 whales taken by two whalers. Catches by months, during 
three yearly seasons of full catching effort, have been 
May~ 17, June - 46, July - 50, August - 10, September - 31 
October - 2. 
The whales feed almost exclusively on capelin from mid-
r1ay to mid-August. This is the season (around the spawning 
Period of capelin) when the fish are concentrated in inshore 
waters. Other foods taken in smaller quantity are cod 
1(6 stomachs), herring (4), "shrimp" - probably euphausids (4), 
'red bai t 11 - probably c opepod plankton ( 2) , squid ( 2) and 
Salmon (1). In Bay of Islands on the west coast of Newfoundland 
minke appear to follow the more abundant herring. 
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The length of 118 whales caught was: 
males (66) - 15 to 28 ft., mean 24 ft. 
females (52) - 16 to 30 ft., mean 24 ft. 
The length-frequency distribution suggests a division 
of the stock into three groups, approximately 15 to 19, 19 to 23 
~d 24 to 28 ft. in length. The percentage of ~ales in each 
group is about 14, 18 and 68 respectively. There is thus a 
preponderance of large animals of both sexes. 
Considering females alone, these have been recorded as 
regnant at a length of 25 ft, and up. Ovaries of four 
lmroature females were examined: two, lengths 16 ft. 9 in. and 
18 ft. had small, smooth-surfaced ovaries with follicles 2 mm. 
in diameter or less, the other two, lengths 19 ft. 4 in. and 
21 ft. had large ovaries with a much convoluted surface and 
follicles up to 5 mm. in diame·ter. Tl1us it seems likely that 
we have two age-groups of immature f ernales corresponding to the 
two smaller length~groups, while animals t);1ree years and up, 
including all mature females, fall in the largest length group. 
No immature males were examined. Seven males, lengths 
23 ft. 5 in. to 27 ft. had testes weighing JOO to 700 g., 
which weights fall within the range of mature males in 
Jonsgard's data (see below). The distribution of lengths of 
the males suggests that they may be divided into the same 
age-groups as the females. 
Baleen plates were collected from 20 whales. The age 
of the younger whales may be 0 read" from these using a 
specially constructed machine which is not however available at 
the Station. 
Twelve foetuses from females taken from ~1ay to August 
ranged in length from 9 to 92 cm. in length, with mean lengths 
of 40 cm. for 3 June foetuses a11d 70 cm. fo1~ 6 July foetuses. 
These are close to the mean lengths of foetuses measured by 
Collett and Jonsgard on the Norwegian coast. They indicate an 
extended pairing season in late winter. 
J-1easurements of a number of body dimensions were made 
on 4 males and one female, and dimensions of the flipper in 
9 males and 5 females (Table I). Body proportions, expressed 
relative to total length, fall within the same range as found 
for minke from the Northeast Atlantic. .Flipper length is found 
to be significantly greater in males than in fer,1ales, otherwise 
there is no disparity between the sexes in somatic body 
dimensions. 
The stock of minke in the Northeast Atlantic supports a 
large Norwegian fishery. These whales were studied in detail 
by Jonsg8.rd (Norwegian Whaling Gazette 5, May 1951). As far as 
our data show, the stock of minke taken in eastern Newfoundland 
do not differ from those others in body form, size at maturity, 
- 46 .. 
Table I 
Body Proportions of Minke Whales from Trinity Bay 
Measurement 
• Anteri&r 
snout - Tip of to blow hole 
Tip of snout to centre of 
posteri?r 
- Notch of flukes to dorsal 
I~otch of flukes to anus 
Tail 
- Span of flukes 
eye 
fin 
No. whales 
measured 
4 
5 
4 
4 
4 
Range 
(% of total length) 
11.8 -15.9 
17 .6 -19.6 
27.7 ... J4.4 
24.5 -26.0 
13.4 -14.2 
FliEEer Mean 
Axill a to tip (~~ 5 9 .10-10. 65 9.79 
(&6 9 10.0 -10.9 10.4 
or breeding season. In the large percentage of mature animals 
present, they resemble that part of the European stock which 
summers in the high arctic region; immature whales were found to 
bo more common in catches farther south along the Norwegian 
coast. 
D. E. Sergeant 
Appendix No. 20 
Pilot Whales 
D~stribution in 1954 
Pilot whales were first recorded from Hermitage Bay on 
June 26 and from the extreme southwest of the Grand Bank on 
June 27. They were see:r1 in Placentia Bay between July 3 and 
12. In Trinity Bay the first were taken by harpoon on July 6, 
within three days of the first appearance of squid in large 
numbers. 
Driving began on July 16, and about 1100 whales were 
taken in drives up to August 10. Thereafter, the whales 
became scarce, only one drive being made in September. 
However, late in the season several drives· took place between 
October 29 and November 8, and one in Bonavista Bay on 
October 18. Further nor~th, many pilot whales were observed on 
the outer edge of Hamilton Inlet Bank off the southern 
Labrador coast between September 3 and 19 and they were 
apparently numerous in lJotre Dame Bay i11 the second part of 
September. 
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squid were numerous inshore on the east coast all sum-
t were also taken in trawls on the northeast Grand Bank, Jrl8~ bU implies unusual abundance offshore also. It is thought ~bl~bthiS distribution was brought about by an unusually thin 
tnaf ce layer of warm water, which persisted all through the 
sur ar A spread of squid farther offshore and farther north 
sUJTl11leu;ual could account for the occurrence of pilot whales in 
t~a~Labrador waters, and their almost total absence from m1~ i·ty Bay in August and September when the water is warmest. 
Tr1n 
Growth and Age Composit~on 
In July and August, 1954, a sample of 430 teeth was 
ollected frorr1 pilot whales tal{en in drives. Care was taken 
~o avoid selecting either large or small whales. The lengths 
of a rather larger measured sample show the same frequency-
distribution as in 19~2 ~nd 1953. (sho~n.in the 1953 ~ual 
Report, p. 66). A grinding machine similar to that in use at 
the Atlantic Biological Station was delivered in early October, 
and with it the sample of teeth could quickly be prepared for 
"reading"• 
In previous years, 237 teeth had been collected and 
read, these being taken from selected animals of nll sizes. 
The combined samples have been used to construct curves of 
growth for tho two sexes (Figure 1), the mean length at each 
age being plotted against age. The curves show that growth of 
the females and immature males is similar, except that the 
males retain a slightly greater growth rate already evident at 
birth. At sexual maturity, however, males show a renewed high 
growth rate which brings them to a mean length of 18 ft. as 
against 15 ft. for the females. This renewed growth accounts 
for the low percentage of males, lengths 15 ft. to 17 ft., 
seen in the length-frequency histograms. Similar, but less 
marked, higher growth at sexual maturity is characteristic of 
the females~ it is seen in the histograms at lengths ~f 
11 ft. 3 in. to 12 ft. 3 in. though it is not clearly evident 
the female growth curve. 
The 1954 tooth~collection alone is unselected and can 
be used to construct an age frequency·. This is sho\rJTI. in 
0 in 
Figure 2. Since the sample is rather small, the sexes have 
been combined. The chief difficulty in reading has been the 
filling in of many of the older teeth to the centre, with later 
erosion and redeposition of dentine. This occurs at an average 
nge of about 15 years. The exact age of these teeth being un~ 
known, they are omitted, and the age-groups 12 and up are under-
represented. The greatest age recorded is 22 years, but the 
number of filled teeth - 211o of the females and 11% of the males 
- suggests that greater ages are reached. 
The apparent excess of animals, aged 12-15 years in 
the histogram, is probably due to reading the apparent age of 
other, almost completely filled, teeth as .the real age, when in 
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ct growth has ceased. Thus little reliance can be placed on ~~e age-classes beyond 10 years. Below this age the histogram 
·s thought to show the general age~distribution of this stock of 
~b.ales. The main feature is a very low natural mortality from 
ear to year. As had been previously noted from length fre-~uencies, the 0-group is under-represented, and the mortality in 
the first year cannot therefore be estimated. 
The higher percentage of filled teeth in females than 
in males - 21% against 11% - suggests that the females have a 
higher expectation of life. If this is so, it may partly 
account for the markedly unequal sex-ratio, which has been found 
to be 60% female. 
D. E. Sergeant 
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HYDROGRAPHY 
Hydrographic Sections, 1954 
During 1954 the "Investigator II" made three hydro-
aphic trips. From April 6 to 15, stations were occupied in 
g~ st. Pierre and Green Banks area ( 1-12 )· and on the Grand Bank 
t ~ow the 47° line (13-33E). From July 24-30 the stations on ~~e 47° line (28-42), the stations off Bonavista (43-49), and 
also the stations off Domino Point, Labrador, (51-57) were 
occupied. From August 10-19 the same area was covered as between 
April 6-15 and the same stations (l-33B) were occupied. 
Throughout the year, station 27 was occupied during each 
fishing trip of the "Investigator II" and of the "IVIarinus" as 
well. The "IVIarinus", in the latter part of April and early May, 
took temperatures on Burgeo Bank and, during the latter part of 
May and early June, temperatures were taken on St. Pierre Bank. 
In June and September a station in Hermitage Bay was occupied. 
The water s.urface temperature at St. John's, near the 
harbour entrance was taken daily. 
Grand Bank and St. Pierre Bank and Vicinity. 
-
Station 27 to 33E Section (Figure 1, A & B). In April, 
water below 0°C. filled the whole channel from surface to bottom, 
from the coast to station 29, approximately 88 miles from the 
coast. A band of water below -1°C., at station 28, extended from 
surface to about 90 metres and at station 27 from 75 metres to 
near bottom. The lowest bottom temperature, -0.83°c. was at 
station 27. Compared with 1953 conditions, an increase in the 
amount of water below 0°C. for the area is shown. In April, 1953 
there was no water below 0°C. at station 29 and between · / 
stations 27 and 29 the 0°C. isotherm retreated from 15 metres to 
bottom (80 m.). In April, 1954; the bottom temperatures over this 
section of the Bank (stations 30 to 32) ranged from 1.86° to 
2.23°c. This was higher than in the previous year. 
In April on the eastern edge of the Bank, (station 33A 
to 33E) water below 0°C. extende d from surface to 160 metres. In 
April, 1953, water below 0°C. in this area did not reach to the 
surface and extended over a much smaller range of depths than in 
1954. 
In August the Avalon Channel was filled with water having 
a temperature of less than -1°C. The lowest temperature, -1.41°C., 
was at station 27. Immediately above this was a layer of 0°C. 
water, extending from about 100 metres up to 60 metres at station 27, 
but only at the bottom at station 29. Abov e 60 metres there was 
little or no water belov1 0°C. in the Channel and across the Bank. 
Bottom temperatures over the Bank in this section ranged from 
o.38°c. (station 29) to 4.86°c. (sta tion 32). 
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The cold water below 0°C. over the eastern edge of the 
sank had diminished in bulk from April to August and did not 
extend out to station 33A. The lowest temperature recorded here 
was -o.85°c. at station 33 (50 metres). In comparison, the 
iowest temperature on the eastern edge in August, 1953, was 
-1.63°C. at station 33A (75 metres). 
Stations 20B to 26G Section (Figure 1, C & D). The 
Channel between Green Bank and Grand Bank which had only a narrow 
band of -1°C. water in April was completely filled with it in 
August. Likewise, the 0° to -1°C. band of water immediately 
above this spread further across the Bank in August as far as 
station 21, as compared with station 20B in April, a difference 
of some 78 nautical miles. No temperatures below -1°C. were 
found on the southeastern edge of this Bank in August, and in 
April only a very small band existed about 50 nautical miles from 
the edge of the Bank, with a width of less than 7 nautical miles. 
r:o\l\revor, · the 0° to -1°C. water Vvhich WaS found only in the 
section over the edge of the Bank in April was in slightly over 
the eastern edge in August (station 26A). 
The bottom temperatures across the Bank (stations 22 
to 26) were considerably higher in August than in April, varying 
from 2.5° to 5.9°c. in August and only from 1.0° to 3.2°c. in 
April. 
&!. W. Edge - Stations 11 to 19 (Figure 1 1 E & F). On 
the southwest edge of the Bank the highest temperature recorded 
in April was 12.98°C. (station 18, 150 m.) while that in August 
was only 8.21°C. (station 16, 150 m.), surface temperatures 
expected. The April temperatures were 3° to 4° higher on the 
average than comparable figures for 1953. Excluding station 19, 
the range of bottom temperatures was 6.7° to 9.5°c. in April and 4.3° to 6.4°C. in August; at station 19, the bottom temperature 
was -o.15°c. In April, the only water below 1°C. present in the 
section was at station 19 and it extended from a depth of · 25 
to 75 metres. In August, a temperature of o.77°c. was recorded 
at station 18 (at 75 metres) and the cold water at station 19 
extended from a depth of 50 to about 175 metre s. 
Sout4ern Labrador, East Coast and Northern Bank Areas, Summer 
The stations in these sections are occupied in summer 
each year during the second hydrographic cruise. In comparison 
With 1953, the bulk of water below -1°C. was greater in 1954, 
though no water of -1.5°c. and lower reached as far as the 47° 
latitude section. 
Domino Point {Fi§ure 2, Al. The bulk of the water in 
this section was below -1 C., the lowest temperature being -1.65°c. 
at station 52 (75 metres), only 16 miles from the coast. The 
cross sectional area of this cold -1.5°c. water measured about 
20 miles from the coast out and extended from 50 to 125 m. in depth. 
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In comparison with 1953, the water in this section was ve~y much 
colder this year. The cold water extended to somewhere between 
stations 55A and B. 
Cape Bonavista Section (Figure 2 1 B). The same general 
picture was evident here as in previous years: a warm surface 
layer, a cold intermediate layer and a warmer bottom layer. 
However, the cold layer extended farther and deeper than in 1953· 
A cold water mass, -1.5°c. and below, was evident at stations 45 
and 46; the greatest width and depth of this mass was approxi-
mately 30 miles and 75 metres respectively. Surrounding this was 
-1°C. water, extending seaward from the slope to beyond 
station 47, while water from 0° to -1°C. reached to station 48D 
and existed as a narrow band from 25 to 50 metre depths at this 
station. From stations 43 to 46 the only water above 0°C was 
found from the surface down to 25 metres and at the bottom depths. 
The bottom temperatures (station 45 to 48A) ranged from 1.93 
to 3.34°c. The lowest temperature record~ed was -1.66°C. 
(station 46, 100 metres) and the highest, excepting at the surface, 
was 3.55°c. (station 48A, 200 metres). 
k7~ Latitude Line Sect!on (Figure 2J C). The entire 
bottom in this section was covered with water o~c. and lower, and 
from station 28 to 34 the bottom temperat·ures v~rere below -1°C. 
Although the surface temperatures were as high as those in 1953, 
surface warming did not reach further than somewhere between 25 
and 50 metres and all water below this was less than 0°C. The . 
lowest temperature recorded was -1.L~5°c. at station 28 (100 metres) 
and also at station 37A (75 metres). 
G. L. Andrews 
DAI'! ISH SEI1JI1JG· EXPERIIVIENTS 
Appendix No. 22 
Exploratory Fishing Carried out by: "~,rat thew II" 
The exploratory fishing which was started in 1953 to 
discover new commercial fishing grounds for Danish seining, was 
continued in 1954. Three regions were surveyed in 1954:-
1. South coast of Newfoundland. 2. East coast of Newfoundland. 
3. North Bay, Cape Breton Island. 
South Coast of Newfoundland 
Ramea to Miguelon. This area between 56°00'W. and 
57°00'W. was investigated in 1953, but work was then hampered by 
bad weather. On July 2 and 3, 1954, five sets were made, in two 
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of which suitable ground was found. Catches of 50 lb., average 
size 40.1 cm., and 120 lb., average size 39.07 cm., of witch 
flounder were produced by these sets. 
Placentia Bay. In this bay, east of Burin Peninsula, 
five sets were made and good bottom was discovered between 115 
and 130 fathoms. Catches between 70 and 500 lb. of American 
plaice were produced by four of the five sets. These fish were, 
however, small and a large proportion would be rejected in 
commercial fishing. Shallower water in this bay had a very 
rocky and uneven bottom. No deeper water could be found. 
St. Mar~~ Bay. On July 12 one set was made in the bay; 
the gear hooked up,. and a survey failed to show any more suitable 
ground. Owing to reports by longliners of good catches of 
American plaice on fairly level bottom, three more sets were 
attempted in September. On every occasion the ropes hooked up. 
Most of St. Mary's Bay has shallow water less than 50 fathoms deep, 
with a hard rough bottom. The sides of the one deep hole are too 
steep and uneven for Danish seining. 
East Coast of Newfoundland 
Offshore. The sea bottom on the east coast is very 
rugged. Off shore from Funk Island a deep channel extends north 
to 52° latitude. On the western slope of this channel, between 
the 165 and 210 fathom contours, six sets were made. The greatest 
catch of witch flounder was 12 lb. The bottom was good but there 
were no fish. 
Inshore from this channel the ground is extremely rough. 
Three sets were made in what appeared to be smoother localities 
but were unsuccessful. Extensive surveys failed to locate any 
more areas in this region which could be fished. 
White Bay. This is a deep bay with steep rocky sides 
and a smooth muddy floor. Of a total of five sets in the bay, 
two were unsuccessful owing to the depth of water, about 250 
fathoms. The greatest catch of witch flounder in the other three 
sets was 10 lb. It had been thought that Greenland halibut might 
be caught here but only two were taken. 
Green Bay. In this bay, which is a deep bay at the west-
ern side of Notre Dame Bay, the bottom was too irregular for a set. 
Two sets were made off the mouth of the bay; one of these caught 
35 lb. of witch flounder; the other, on hard bottom, caught none. 
Level ground south of Horse Islands was surveyed and found too 
rough for Danish seining; three unsuccessful sets were made here. 
Bonavista Bay. A small area of level mud bottom was 
found, the catch was very poor, consisting of 80 lb. of small 
American plaice and four lb. of witch flounder. No more good 
ground could be found • 
• 
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Trinity Bay. This bay has steep rocky sides and a muddy 
bottom too deep for Danish seining. Two unsuccessful sets were 
made. 
Concept.ion Bay. The ground is very rough; one small area 
with soft bottom was found and a set yielded 50 lb. of American 
plaice and 50 lb. of small Greenland halibut. 
North Bayz Cape .Breton Island 
-
North Bay is the name used by local fishermen for the 
arm of sea west of Cape Breton Island and east of the Magdalen and 
Prince Edward Islands. In this region, between 46°20'N. and 
46°40'N., and 61°25 1 w. and 61°42'W., a large area of bottom suit-
able for Danish seining was found. Between depths of 32 and 37 
fathoms five sets were made. All produced excellent results, with 
catches varying from L~OOO to 9000 lb. consisting of witch flounder 
and American plaice. 
The witch flounder catches were 1000 to 3000 lb. for each 
set; these fish were all large, the average length of fish for 
each set ranged from 48 to 54 cm. American plaice made up the 
bulk of the catches, as much as 7000 lb. to one set, and were 
mainly fish of a good commercial size. Small amounts of scrod and 
small market cod were also caught. 
The good ground was situated on a bank, on the western 
side of a deeper channel which runs parallel with the Cape Breton 
coast. The bottom appeared to be very level and to consist of 
fine red sand. As the time available was limited the area could 
not be surveyed exhaustively, but fathometer recordings indicated 
good bottom in much of this region. 
During one set farther north, at 46°55'N., 61°09rw., in 
the same depth, the gear caught on the bottom, which was rougher. 
A set in shallower water (20 fathoms) cnught 300 lb. of yellowtail 
flounder and 100 lb. American plaice. The catch in over 50 fathoms 
was mainly witch flounder and American plaice, but the fish were 
smaller, (average length of witch flounder 47.4 cm.), and only 
totalled 900 lb. The bottom of the channel east of these grounds 
was too uneven to fish. 
T. 1'1. Stewart 
- 57 -
LONGLINilJG 
Appendix No. 23 
Fishing Experiments, 195k 
Introduction 
Since 1950 the Station has been carrying out longlining 
experiments in Newfoundland waters, on behalf of the Department 
of Fisheries. In 1954 four Robar-type longlining boats were 
chartered for continuation of this work. These were the 
"Ada and Bill II", Capt. Hector Smith; "Atlantic Rover", 
Capt. Russell Decker; "Gertrude and Ronald", Capt. Gordon Hemeon; 
and "Pat and Judy", Capt. Joseph Atkinson. The "Ada and Bill II" 
is 51 ft. in length, the others 55 ft. The Captains were all 
experienced longline fishermen and each boat carried a crew of 
four including the Captain. 
The "Atlantic Rover" and "Gertrude and Ronald" were 
chartered to fish commercially from Ramea Island from January 1 
to April 15. This experiment was on a semi-commercial basis in 
that, while the catches remained the property of the Captains and 
crews, the Department of Fisheries paid all operating expenses of 
the boats. 
These boats were also chartered to fish commercially 
from Bonavista from May 1 to 31. However, due to a fishermen's 
strike at this port, they could not fish from there during this 
period. 
The "Ada and Bill II" and "Gertrude and Ronald" were 
chartered from June 1 to October 31 to fish on a commercial basis 
from Badger's Quay. As the object of this experiment was to show 
that the grounds in the western half of Bonavista Bay and north 
to Funk Island could be successfully fished by longlining boats 
operating from Badger's Quay, the Captains were instructed not to 
fish south of a line drai.''In from Barrovv Iiarbour, Bona vis ta Bay, to 
a point 49°24'N., 52°20'W. This ensured that they did not fish 
the grounds normally fished by the Bonavista longlining fleet. 
From June 1 to October 30, the "Atlantic Rover" and 
"Pat and Judy" carried out experimental fishing on the east and 
south coasts. Between June 9 and July 3 they explored the deep-
water offshore grounds in Bonavista Bay and north to the Funk 
Island area. They used Badger's Quay as a base for this operation. 
On July 4 they moved to Twillingate and from there, using La Scie 
as a secondary base, explored possible longlining grounds with in 
sixty miles of La Scie and Twillingate. The Bonavista Bay-Funk 
Island and Twillingate-La Scie areas were partially explored in 
1952, and this year the boats concentrated on grounds in these areas 
which were not fully covered during those explorations • 
• 
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On September 2 the boats proceeded south and, using 
Fermeuse, St. Mary's and Trepassey as bases, fished inshore 
grounds from Ballard Bank west to Cape St. Mary's. Capt. Atkinson 
became ill on October 12 and the "Pat and Judy" finished fishing 
on that day. The "Atlantic Rover" continued fishing until 
October 29. 
These boats fished large ranges of depths in all areas 
but concentrated on depths which, on the basis of previous ex-
perience and prevailing hydrographic conditions, were expected 
to yield good catches. 
Catches were sold whenever possible but the sale of fish 
was not allowed to interfere with any of the experiments. 
The standard gear used by the boats consisted of tubs of 
twelve fifty-fathom lines with hooks six feet apart. 
Squid was used for bait in all the experiments except 
for a period during the experimental fishing in the Twillingate-
La Scie area when capelin was the only available bait. 
Commercial Experiment z Ramea, January 15 to April lbt, .1924 
The "Gertrude and Ronald" arrived at Ramea on January 15; 
the "Atlantic Rover" was delaJi·ed in arriving until January 24 when 
the first trip by both boats was made. From January 15 to 24, 
weather was unsuitable for fishing. 
Weather conditions were very poor throughout the experi-
ment and the boats made relatively few trips. However, they 
fished large amounts of gear on days which would be normally 
considered too stormy for fishing, and there is no doubt that 
similar boats operating commercially could not have shown a 
greater fishing effort in the prevailing conditions. 
Fish Catches. Table I summarizes the fishing effort and 
catches of the two boats and gives the landed values of their 
catches. Totals were computed in dollars and cents and apparent 
irregularities are due to rounding off to the nearest dollar. 
Cod catches were low in all areas throughout the experi-
ment. The best catches were on the northern and western edges of 
Burgeo Bank in March, averaging 600 lb. per tub. In January and 
Fe~ruary they averaged only 390 lb. per tub and in April 420 lb. 
per tub on these grounds. On the inshore grounds, within ten 
miles of Ramea, they were low throughout the period, averaging 
from 300 to 360 lb. per tub in the four months. On Banquereau 
Bank (the name given locally to the small bank situat e d between 
Burgeo Bank and Ramea) catches averaged 370 lb. per tub in February, 
415 lb. in March and 200 lb. in April. On Grey River Bank the cod 
catches averaged 390 lb. per tub in March and 480 lb. in April. 
Table I 
Summary of FisI:ing Effort. and Catches a.nd Catch Values at Ramea January 24-f\Pr,il 14, 1954 
No. of trips 
Total hours at sea 
Total tubs gear fished 
Lb. cod per tub gear 
Lb. commercial fish per tub gear 
Fish Catches lb. 
Cod 
Halibut 
Haddock 
Plaice 
Redf ish 
Wolf fish . 
Total Marketable Fish 
Catch Value to Nearest $ 
Cod 
Halibut 
Haddock 
Plaice 
Redfish 
Wolff ish 
Total Value of Catch 
ttAtlantic Rovertt 
January February March 
24-31 
3 
27 
15 
279 
304 
4,183 
-
322 
-. 
-
53 
4,558 
105 
-
10 
-
2 
1 
ll8 
12 
129 
75 
362 
404 
27,121 
102 
2,096 
2 
458 
548 
30,327 
678 
15 
68 
-
9 
16 
787 
13 
147 
98 
446 
472 
43, 683 
162 
1, 657 
4 
436 
352 
46, 294 
1,092 
24 
54 
-
9 
11 
1,190 
"Gertrude & Ronald" 
-April January February March 
1-14 24-31 
-
6 3 14 12 
83 28 149 143 
52 15 82 85 
392 333 382 509 
Li59 377 435 544 
20,385 4,989 31,348 43,223 
349 - ·82 284 
2,239 490 3,388 1,938 
10 
- - -
662 173 408 451 
236 8 417 216 
23,881 5, 660 35, 643 46,112 
510 125 784 1,078 
52 
- 13 43 
73 ,16 78 63 
- -
.. 
-
13 3 8 9 
7 - 13 6 
655 144 894 1,200 
April 
1-14 
6 
85 
56 
410 
458 
22,984 
251 
1, 684 I 
-
\J1 
'° 637 
91 I 
25, 653 
575 
39 
55 
-
13 
3 
683 
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The greatest number of trips (26) was to the inshore 
grounds which could be fished on days unsuitable for offshore 
fishing. Twenty-four trips were made to Burgeo Bank (17 of which 
were in March and April), fourteen to Banquereau Bank and five 
to Grey River Bank in March and April • . Ten of the trips to 
Banquereau Bank were made in February. 
The best cod catches were consistently made in depths of 
60 to 85 fathoms in all areas, but with the exception of Burgeo 
Bank, the Captains found great difficulty in keeping their gear 
in these depths. On the inshore grounds, Banquereau Bank and 
Grey River Bank, the shoal water areas are small and very 
irregular. 
Fish other than cod made up 9% by weight of the total 
catch (15% value) and of this 9%, two-thirds consisted of haddock. 
Very few plaice were caught and wolffish catches were much lower 
than in the experimental fishing in this ~rea in May and June, 1953· 
The fishing intensity steadily increased during the 
experiment as the lengthening period of daylight allowed more gear 
to be fished. The Captains always finished fishing in time to 
reach Ramea Harbour before dark, as stormy weather and frequent 
heavy snow showers often reduced visibility to almost zero. The 
boats fished an average of 5 tubs of gear per trip in January, 6 
in February, 7~ in March and 9 in April. The greatest amount of 
gear fished by either boat in one day was 10 tubs. 
In January three local Jack boats were longlining from 
Ramea, setting and hauling their gear from _ dories, but by early 
March two had stopped fishing and the third made only six trips 
in March. Throughout the experiment these boats fished many days 
less than the chartered boats (the result of their method of 
fishing and the extremely bad weather) and consistently caught 
less fish per comparable amount of gear. 
Econo~ics of ,the Boats' Operations. Table II gives the 
income and operating costs of the two boats and also shows the 
normal method of dividing the income and expenses. 
With a local crew, the cost of food would be much lower 
(say $10 per month per person) and the operating costs could be 
reduced if the crew did not live aboard {mainly by eliminating the 
cost of fuel for heating and lighting the living quarters). 
Accepting a reduction of ·10% (which is high) on operating costs 
and the lower cost of food, in this experiment the crewman's share 
on the "Atlantic Rover" would increase to $147 and on the 
"Gertrude and Ronald" to $194. The boats' shares would not be 
increased as they are based on the gross value of the catch. 
These increased crewmen's shares are still far below the 
minimum required to retain a crew for a three-month period, and 
the boats' shares are below the minimum amount required to operate 
such boats successfully for a s·imilar period. 
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Table II 
Income and Expenditure 
Atlantic Rover 
(Jan. 24-Apr •. 14) 
Gertrude and Ronald 
(Jan. 15-Apr. 14) 
Total Gross Stock 
Operating Expenses excluding Food 
~Engine Costa 
'-Bait 
~Fishing Gear 
-Miscellaneous 
Food estimated at $40 per month 
per person 
Total Expenses 
Net Earnings Boat and Crew 
$656 
354 
414 
98 
$2750 
$1522 
$ 425 
$1947 
$ 803 
Under Normal Operating Conditions 
Operating Expenses 
Boat Share 25% of Gross 
Total Expenses 
Net Income of Crew 
Crew man Share 
$1947 
688 
2635 
115 
29 
$634 
369 
348 
89 
$2921 
$1440 
$ 480 
$1920 
$1001 
$1920 
730 
2650 
271 
68 
Burgeo Bank is too distant to be fished constantly even 
in milder winters, and the low catches on the inshore grounds and 
"Banquereau Bank" (the grounds most easily fished from Ramea) 
would prevent similar boats from obtaining much greater catches 
in milder winters, when they could fish more days than was possible 
in this experiment. 
Thus, it is improbable that the operation of this type 
of boat from Ramea, in the winter months, could be. a financial 
success. 
Commercial Experiment Badger's Quay June 1 to October 12, 12..21h 
- The "Gertrude and Ronald" began fishing operations on 
June 1, but the "Ada and Bill II" was delayed enroute by stormy 
weather and drift ice in Bonavista Bay, and did not arrive at 
Badger's Quay until June 8. 
The experimental longline r ·ishing in 1952 showed the 
deep-water grounds off Funk Island to be the best longlining 
grounds for cod, as yet found off the Newfoundland coast. 
- 62 -
However, excellent cod catches were obtained, ~ram June to 
September, on grounds 19 to 25 miles E. x S. of Badger's Quay and 
the boats did not make any trips to the Funk Island grounds. 
From September 11 to October 12 the .boats fished inshore, shoal-
water grounds 3 miles N.E. of Cabot Island. 
Bait was obtained from the bait freezer at Greenspond 
and, as the boats normally harboured at Badger's Quay (and until 
iate September were landing their catches ·there) they had ta 
collect bait from Greenspond enroute to or frJm the fishing 
grounds. Greenspond, which· is five miles from Badger's Quay, has 
a poor harbour and the boats rarely harboured there. If bad 
weather prevented the boats from fishing, any gear already baited 
had to be taken to the cool room at Greenspond for storage. 
~ 
The Captains arranged to have part of their gear baited 
by shore labour. 
Fish Catches. Tables III and IV give summaries of the 
fishing effort and catches of the "Ada and Bill II", from June 9 
to October 12, and "Gertrude and Ronald", from June 1 to 
October 12, respectively. The Tables also give the landed values 
of their catches on the basis of the following prices: cod 2¢ 
per lb. head on, gutted; wolffish 3¢ per lb. head on, gutted; 
halibut 10¢ per lb. head off, gutted; and plaice and redfish 21 
per lb. round. 
Cod catches were excellent throughout the experiment, 
On the ·offshore grounds the "Gertrude and Ronald" averaged 1382 lb. 
per tub in June, almost 2000 lb. per tub in July and August and 
1517 lb. per tub in September. On the inshore grounds this boat 
averaged 1623 lb. per tub in September and 1466 lb. in October. 
The 11Ada and Bill II" averaged 13*8 lb. per tub in June, 
almost as much as the "Gertrude and Ronald' , but from July onward 
consistently averaged about 300 lb. per tub less than the 
"Gertrude and Ronald", and had a total catch for the period over 
250,000 lb. less than the "Gertrude and Ronald". 
Small amounts of wolffish, plaice, Greenland halibut, 
halibut and redfish were caught on the offshore grounds but never 
amounted to more than 10% of the total catch on any set. On the 
inshore grounds, plaice was the only other commercial fish caught. 
The depths fished on the off shore grounds ranged from 
107 to 185 fathoms, but the usual range, in which the best catches 
were made, was 125 to 150 fathoms. On the inshore grounds, the 
depths ranged from 7 to 44 fathoms with the best catches being 
obtained in 20 to 35 fathoms. Very few bottom temperatures were 
taken, as the boats were fishing commercially. From the few taken 
it was evident that offshore the boats were fishing at the 
junction of the bottom of the cold (below 0°C.) water layer always 
present off this coast, and the deeper warm (above 0°C.) water. 
Inshore they were fishing above and just into the upper part of 
this cold water layer. 
Table III 
Fishing Effort and Catches "Ada and Bill II" June 9 to October 12, 1954 
June 9-30 July August • September October 1-12 Total 
Number of trips 9 14 13 15 (4) 4 55 
Total hours at sea 136 245 221 212 (70) 54 868 
Total tubs gear fished 59 108 ;11 111 (27) 28 397 
Lb. cod per tub gear 1,348 1, 623 1, 684 1,250 (1,359) 937 -
Fish Catches lb. 
Cod 79,548 175,318 153,250 138,803 (36, 717) 26,244 573,163 
WJlffish 889 1,805 2,495 1,520 (1,520) 6,709 I -
Plaice " Boo 1, 625 926 3,085 (312) 510 6, 946 
°' \..N Halibut 170 260 430 - - -
Redfish 7 - 12 - - 19 I 
Total Marketable Fish 81, 244 178,918 156, 943 143,408 (38, 549) 26,754 587,267 
Catch Value to nearest $ 
Cod 1,591 3,506 3,065 2,776 525 ll,463 
Wolf fish 21 43 60 36 
-
:l60 
Plaice 16 33 19 62 10 140 
Halibut 
- 12 20 - - 32 
Redf ish 
- - - - - -Total Value of Catch 1,628 3,594 3,164 2,874 535 ll, 795 
Figures in brackets for September give the fishing effort and catches on the offshore grounds. 
Table IV 
Fishing Effort and Catches "Gertrude and Ronald" June 1 to October 12, 1954 
June 1-30 July August September • October 1-12 Total 
-
Number of trips 12 19 17 13 (4) 4 65 
Total hours at sea 186 326 289 197 (70) 51 1,049 
Total tubs gear fished 81 146 125 99 (29) 31 482 
1b. cod per tub gear 1,382 1,937 1,906 1, 592 (1,517) 1,466 -
Fish Catches 1 b. 
Cod 111,917 282, 786 238,202 157,640 (43,991) 45,443 835,988 
\volffish 1,370 2,729 5,361 2,055 (2,055) - 11,515 
Plaice 995 2,440 1,810 2,155 (840) 680 8,080 I 
Halibut 60 252 192 30 (30) - 534 ()'. 
Redf ish 10 
-
12 
- - 22 +:-
Total Marketahl..e Fish llA,.352 288,207 245,577 161, 880 (46, 916) 46,123 856, 139 I 
Catch Value to nearest $ 
Cod 2,238 5, 656 4, 764 3,153 909 16, 720 
Wolf fish 33 66 129 50 
- 277 
Plaice 10 49 36 43 14 152 
Halibut 5 19 14 2 
- 40 
Redfish 
- - - - - -
Total Value of Catch 2, 286 5,790 4,943 3,248 923 17,189 
Figures in brackets for September give the fishing effort and catches on the offshore grounds. 
Table V 
Economics of the Longlining Boats, Badgers Quay, June to October, 1954 
Month 
'1Ada and Bill II" June 9-30 
July 
HGertrude and 
Ronald" 
August 
September 
October 1-12 
Total 
June 1-30 
July 
August 
Sept€mber 
October 1-12 
Total 
Gross Stock $ Boat's Share $ Expenses $ Net Stock $ Share per Man $ 
1,591 
3,506 
3,065 
2,776 
525 
11, 463 
2,238 
5, 656 
4,764 
3,153 
909 
16,720 
318 
701 
613 
555 
105 
2,292 
56o 
1,414 
1,191 
788 
227 
4,180 
560 
779 
878 
888 
166 
3,271 
708 
977 
1,149 
694 
163 
3, 691 
712 
A,026 
1,574 
1,333 
254 
5,899 
970 
3, 265 
2,424 
1, 671 
519 
8,849 
178 
506 
393 
333 
64 
1,474 
243 
816 
606 
418 
130 
2,213 
• 
1 
°" \J1 
I 
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Ecopomics of th~ Boats' Operations. Table V summarizes 
the economics of the boats' operations. The gross stock is based 
only on the value of the cod landed (see Tables III and IV) at a 
price of 2~ per lb. head on, gutted. Values are given to the 
nearest dollar. The "Ada and Bill II" took 20% of the gross 
stock for the boats' share, the "Gertrude and Ronald" 25%. 
The smaller boat-share taken by the "Ada and Bill II 11 
resulted in a proportionately higher crewman's share (in relation 
to the gross value of the catch), which averaged $347 per month 
for the period of 4 1/4 months. On the "Gertrude and Ronald" the 
crewman's share averaged $492 per month for the 4t month period. 
This is a very high rate of income and is much higher than that 
of the average inshore fisherman on this coast. 
There is no doubt that longlining boats could operate 
successfully from B·adger' s Quay if they could obtain a minimum of 
2¢ per lb. for head-on, gutted cod. The offshore and inshore 
grounds are extensive and could support a large fleet of boats. 
Lon~lining Ex:erimental Fishing East and South Coasts, 
Jun~-Octo~er,_1954 
As the previous longlining experiments on the east coast 
have shown, the good longlining grounds for cod in the deep-water 
offshore areas are at depths where the bottom temperature ranges 
from approximately -0.5 to over l.0°C., i.e. at the junction of 
the bottom of the cold (below 0°C.) water layer always present off 
this coast and the deeper warm (above 0°C.) water. Consequently 
in the Bonavista Bay-Funk Island and Twillingate-La Sele areas, 
the boats fished mainly at depths with the above range of 
temperatures. 
In ·the areas fished on the south coast, the main fishing 
effort was in shoal water in depths above, and extending into, 
the top of the intermediate cold layer where bottom temperatures · 
ranged from above 1.0 to -o.5°c. There are no deep water areas 
(below 100 fathoms) off this section of coast, and the entire 
bottom below approximately 40 fathoms is covered by the cold 
water layer, with temperatures as low as -1.7°c. There is a 
small isolated area of water below 100 fathoms in St. Mary's Bay 
but very little cold water extends into this bay, and bottom 
temperatures in this deep water were above -o.5°c. 
Fish Catches. Figure 1 shows the position and average 
cod catch per tub of all the sets made. Table VI summarizes the 
fishing effort and catches of the boats in the various areas. In 
the Table, all sets in which the gear was fished in deep water 
with bottom temperatures above -o.5°c. · are termed deep; those in 
depths with bottom temperatures below -0. 5°c .·, in.termediate; and 
those in shoal water with temperatures above -o.5°c., shoal. 
There was, of course, some overlap between the shoal and deep 
categories and the intermediate one, but, in the Table, sets which 
extended from warm water above 0°C. into cold water below -o.5°c 
were placed in the deep or shoal categories depending on the depths 
fished. 
• 
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Figure 1. Cod Catches Longlining Experiments East and South Coasts Newfoundland, 
Jun·e - October, 1954 
a. Boqavista Bay-Funk Island Area. In Table VI, the 
sets have been divided into two areas, Bonavista Bay and Funk 
Island areas. The area north of 49°40'N. is considered the Funk 
Island area. 
In the Bonavista Bay area cod catches were good, averag-
ing 900 lb. per tub. The best catches were in the northern half 
of the area. On the sets made in the southern half of the Bay, 
the gear set below 155 fathoms was often covered in slime and 
very few cod were caught on such gear. 
In the Funk Island area, the cod catch per tub was high, 
averaging 1500 lb. per tub on all the sets, and the lowest indi~ 
vidual catch on any one set was 1000 lb. per tub. 
In the Bonavista Bay area the best cod catches were in 
depths of 130 to 155 fathoms, and in the Funk Island area in 
slightly deeper water. 
b. Twillingate-La Scie Area. From July 4 to August 1 
the only available bait was frozen capelin and cod catches in 
this period were low, averaging only 385 lb. per tub on the deep 
sets. The best catches (up to 850 lb. per tub) with this bait 
were obtained on the southeast edge of the bank which extends 
east from Cape St. John. 
In August, with squid bait, cod catches were much higher 
on all the grounds fished. Excellent catches (1500 to 2000 lb. 
per tub) were obtained along the southern edge of the bank which 
extends south from the Grey Islands. Good to excellent catches 
were obtained along both sides of the bank which extends east from 
Cape St. John, with the best catches being made on the western 
half of the bank. 
Cod catches in Notre Dame Bay. and in the deep water west 
of the bank which extends south from the Grey Islands were low on 
all sets, with both squid and capelin as bait. 
Moderate to good cod catches were obtained on squid bait, 
in the deep water within 8 to 15 miles of Twillingate. 
The best cod catches were generally obtained in depths of 
120 to 160 fathoms, the best fishing depths varying during the 
experiment and in the different areas fished. 
Cod catches were in general lower than in the experimental 
fishing carried out in this area in 1952. 
c. St. Mary's-Trepassey Area. Cod catches were excellent 
in almost all the sets made in this area in depths of 20 to 45 
fathoms. The best catches were obtained on Ballard Bank, the 
grounds off Cape Race and on St. Mary's Bank. 
Several sets were made in deep water (55 to 112 fathoms) 
in St. Mary's Bay and catches on these sets were low, ranging 
Table VI 
Summary of Catches and Effort of Experimental Longliners, East and South Cnasts, 1954 
Bonavista Bay :funk Island Twillingate Area Twillingate Area St. Mary's Bay .Area 
A.re ax . Caplin Bait Squid Bait 
Deep Deep Intermediate Deep Intermediate Deep Shoal Intermediate 
No. of trips 13 6 4 22 1 28 31 2 
Total hours at sea 165 97 55 299 8 339 307 15 
Total t1.lbs gear fished 52 25 12 88 2 104 ll5 4 
Range of depths - 109 113 111 llO 120 113 9 91 
faths. to to to to to to to to 
. 178 200 . 140 195 · 120 198 ll2 102 I 
Range of temperature - -1.0 -0.9 -o.4 -0.6 -1.1 -o.8 -1.4 -0.9 
°' oc. to to to to to to to to en 
1.2 1.0 
-1.3 1.7 -1.1 1.4 6.8 -1.4 I 
Fish Catches, .lb. 
Halibut 6 
- 4 80 - 5 - -
Haddock 
- - - - - -
36 -
Plaice 195 104 98 737 30 678 8, 665 2 
Redf ish 
- 4 - - - - - .. 
Wolf fish 225 105 - 375 - 223 - -
Greenland Halibut 370 445 48 1,733 - 1,116 12 -
Cod 47,265 36, 494 1,005 33,856 335 103,928 117,809 75 
Lb. cod per tub gear 909 1,460 84 385 168 999 1,024 19 
xNorth of 49°40'N. 
from 190 to 800 lb. per tub. The lowest bottom temperature in 
this Bay was -o.3°c. Two sets were made in intermediate water off 
Fermeuse and as was expected, cod catches on these sets were 
almost nil. 
There were many banking schooners and draggers operating 
in this area in October, and on several occasions the experimental 
boats could not set their gear in the best range of depths because 
of the presence of these commercial boats, resulting in below 
average cod catches on these sets. The grounds off Cape Pine had 
been intensively fished by draggers and cod catches on sets made 
on these grounds were low. 
Wolffish, Greenland halibut, plaice and halibut were 
caught in the Bonavista Bay~Funk Island and Twillingate-La Scie 
areas, but never in large amounts in any one set. In the areas 
fished on the south coast the only commercial fish, other than 
cod, caught in quantity was plaice. Catches of 100 to 450 lb. of 
plaice per tub were obtained on some sets in St. Mary's Bay and 
on St. Mary's Bank. 
The results of the experimental fishing carried out on 
the east coast .this year do not alter the assessments of ports, 
and their suitability as centres for longline fishing, made in 
the 1952 Annual Report of this Station. 
Cod Sizes in Longlining Catches~ 
' Table VII shows the cod sizes in the longlining catches 
in 1954. The sizes were first arranged in 5 cm. groups before 
the calculations on which the Table is based were made, and, while 
the percentages of baby, scrod, market and large are approximate, 
the differences from the true figures are not great. Lengths 
were taken from the tip of the snout to the mid-fork of the tail, 
weights are of fish gutted and gilled. 
In the Ramea area there was no significant difference in 
the sizes of cod caught on the offshore and inshore grounds, and 
sizes were similar to those caught in this area in May and June, 
1953. 
There was a marked and regular increase in the average 
length and weight of the cod and in the percentage weight of large 
(over 10 lb.) cod caught on the offshore grounds in Bonavista Bay 
from June to September. In September, the cod averaged 4.2 inches 
longer and 2.8 lb. heavier than those caught in June, and large 
fish made up almost halfl of the total weight of cod caught. In 
June, large fish made up only ll.L~% of the total weight. The cod 
caught on the inshore grounds in Bonavista Bay in S;ptember and 
October were much larger and heavier than the usual inshore trap-
and line-caught fish, but were smaller than those caught on the 
offshore grounds in the Bay in September. 
Table VII 
Total cod measured 
% 31-40 cm. 
12.2-15.7 in. (Baby) 
% 41-55 cm. 
16.1-21.7 .in. (Scrod) 
% 56-85 cm. 
22.0-33.5 in. (Market) 
% 86-145 cm. 
. 33. 9-56.l in. (Large) 
% weight 
Below l~ lb. {Baby) 
% weight 
l~-2~ lb. (Scrod) 
% weight 
. 2t-10 lb. (Market) 
% weight 
Over 10 lb. (Large) 
• 
Average length, in. 
Average length, cm. 
Average gutted and 
gilled weight, lb. 
Sizes and Weights of Cod Caught by the Chartered Longlining Boats, 1954 
Jan.-April 
7,387 
1.1 
32.8 
60.9 
5.2 
0.2 
16.o 
65.6 
18.2 
24.3 
61.8 
4.2 
Bonavista Bay 
Off shore 
June 
2, 677 
o.o 
12.4 
8J.6 
4.0 
o.o 
5.6 
83.0 
11.4 
26.J 
66.9 
4.9 
July 
8,825 
o.o 
7.3 
77.9 
14.8 
0.0 
2.8 
65.4 
31.8 
27.9 
70.9 
6.o 
Aug. 
11,038 
o.o 
J.3 
72.7 
24.0 
o.o 
1.1 
57.6 
41.3 
29.8 
75.6 
7.2 
Sept. 
2,706 
o.o 
2.2 
70.8 
27.0 
o.o 
0.7 
55.6 
43.7 
30.5 
77.5 
7.7 
Inshore 
Sept.-Oct. 
9,954 
o.o 
7.2 
83.4 
9.4 
o.o 
3.0 
75.7 
21.3 
27.3 
69.3 
5.5 
Funlc Island 
Area 
June-July 
1,163 
0.0 
1.6 
93.0 
5.4 
o.o 
o.6 
87.8 
11.6 
28.1 
71.J 
5.8 
Twillingate 
La Scie Area 
July-Aug. 
12, 061 
o.o 
7.8 
87.7 
4.5 
o.o 
3.7 
83.4 
12.9 
26.1 
66.4 
4.9 
St. Mary's-
Trepassey Area 
. 
Sept. -Oct. 
4,450 
0.1 
7.4 
74.8 
17.7 
o.o 
2.5 
61.J 
32.2 
28.J 
72.0 
6.o 
I 
-.J 
0 
I 
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The cod caught in the Funk Island area were larger than 
those caught on the Bonavista Bay off shore grounds in the same 
period, but were smaller than those caught on the latter grounds 
in August and September. 
There was little variation in the sizes· of the cod 
caught on the various grounds in the Twillingate-~a Scie area. 
The cod caught in this area during the 1952 longline experimental 
fishing were a little larger than those caught in the 1954 
experiment. 
The cod caught in the St. Mary's-Trepassey area were 
large averaging 28.3 inches in length and 6.4 lb. in weigµt. On 
some sets, the average length and weight of the cod caught were 
much smaller and in this area there was a partial segregation at 
least of large and small fish. The small cod tended to be in 
shoal warm water and the large fish in deeper colder water. 
Babi cod (below li lb.) were caught in negligible amounts 
and scrod (12 to 2! lb.) made up only a small percentage of the 
total weight of cod caught, in all the areas fished. 
H. D. Macpherson 
NEWFOUNDLAND TECHNOLOGICAL UN~IT 
Appendix ~Jo. 24 
Engineering Services Etc. 
Historical Review 
The.E~gineering Service of the Fisheries Research Board 
of Canada was extended to Newfoundland early in 1950 at which time 
Mr. R. P. Hunt, a mechanical engineer, was eng aged by the Atlantic 
Fisheries Experimental Station to carry on the engineering work 
of that Station in the Province of Newfoundland. During the 
summer of 1950, R. P. Hunt, accompanied by M. A. Foley of the 
Halifax Station, made an extended tour of the fish plants in 
Newfoundland to become acquainted with the plants and the person-
nel of the industry and to make known to the industry that the 
Fisheries Research Board of Canada provided an advisory Engineer-
ing Service. The industry made many requests for information on 
smoking and drying which led, eventually, to the installation of 
several smokers and dryers. 
Mr. Hunt assisted several firms in the installation of 
Atlantic. Fisheries Experimental Station type dryers for the pro-
cessing of heavily salted fish, all of which are still in operation 
and are turning out good quality fish. One firm, without informing 
the Fisheries Research Board, constructed a small plant for pro-
cessing lightly salted fish. Two A.F.E.S. type dryers were 
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installed, together with cool room and other facilities. Lightly 
salted fish was moved to the plant from the stages of fishermen 
in the salt bulk state. Some fish spoiled in the cool room and 
some in the dryers. The whole effort was more or less disastrous 
because the dryers were unsuitable for drying this type of fish 
and information was meagre concerning the handling of this type 
ot fish. Spoilage could have been avoided to some extent, 
however, if the fish had been placed in the cool room in smaller 
bulks and so allowed to cool more rapidly. The news of this 
failure spread rapidly and the artificial drying of fish suffered 
a rather severe set-back all over Newfoundland. 
Mr. Hunt left to join the staff of the Newfoundland 
Fisheries Research Station of the Fisheries Research Board at the 
end of 1950 and M. A. Foley was transferred to St. John's from 
Halifax to carry on the work of the Atlantic Fisheries Experimental 
Station in Newfoundland. 
Pressure from the industry to experiment with the arti-
ficial drying of lightly salted fish on a commercial scale became 
great in the spring of 1951, so the preliminary basic research 
was waived and a direct approach.was made to th~ problem. The 
data on work done by Dr. H. Fougere at the Gaspe Station, by 
Dr. E. P. Linton at the Newfoundland Fisheries Research Station 
and by A. L. Wood at the Experimental Station in Halifax were 
examined and assessed; finally a course of action was planned in 
consultation with Dr. Fougere and A. L. Wood. An agreement was 
made with a salt fish company in Bay Bulls, whereby the Board 
would install and operate a dryer of commercial proportions with 
the company supplying the raw material and selling the finished 
product. 
The installation was completed late in the summer of 
1951 at which time Dr. Fougere came to Newfoundland for consul-
tations on salting and drying procedures. The efforts of the 
first year were not very successful, due mainly to the short 
season and insufficient trained staff; however some results were 
• encouraging. 
Mr. R. J. Noah, a chemical engineer, joined the staff 
in October, 1951. 
Experimentation was continued in the spring of 1952. 
• 
Mr. C. Blackwood, a food technologist, was added to the staff to 
conduct the work at Bay Bulls. Much better results were obtained 
due to the closer supervision and the experiment began to show 
promise from both the economic and quality aspects. However, it 
was felt that complete control from the time the fish came on the 
wharf was necessary to produce the best grades. A considerable 
q.uantity of fish was "down graded" because the company used more 
salt than was required for artificial drying. Considerable 
trouble was experienced with "Dun"; one shipment to Italy was 
badly contaminated on arrival which changed the thinking on storage 
and marketing procedures somewhat. Both the Gaspe and Halifax 
Stations commenced work on a commercial ty~- 6 nDunn inhibitor. 
It was felt that with the experience gained at Bay Bulls 
the time was opportune for the building of a complete salt fish 
plant where the whole operation from splitting to packing oould be 
carried out. The design and construction of such a plant at 
Bonavista was handled by the Newfoundland staff of the Atlantic 
Fis~ries Experimental Station, the plant commencing operations 
in July, 1953. The engineering staff of the Board directed the 
operations of the plant during the first season with good success 
quality-wise; the financial aspect being less promising due to 
the shortness of the season and the small quantity of fish pro-
duced. Approximately 70% of the lightly salted fish was of 
Madeira grade and abov~ and 80% of the heavily salted was Choice 
and Select grades. Both were considerably above the Newfoundland 
average for that year. 
Mr. Blackwood left in the fall of 1953 to continue his 
education and has since joined the Federal Department of Fisheries, 
Mr. W. D. McDougall, a mechanical engineer, joined the group in 
January, 1954 and Mr. T. P. Carew, Technician Grade 2, in October 
of this year. 
The staff as listed, with the addition of six summer 
students, has been engaged in all phases of fresh and salt fish 
processing. However, most effort has been devoted to the latter 
due to the urgency of the problem. 
From January, 1950, to April, 1954, the Engineering 
Service of the Board was under the direction of Dr. S. A. Beatty 
of the Atlantic Fisheries Experimental Station in Halifax. The 
group became the Newfoundland Technological Unit as of the first 
of April, 1954, under the direction of the Fisheries Research Board 
Headquarters at Ottawa with routine administration being handled 
through the Newfoundland Fisheries Research Station. 
Bonavista Experimental Salt Fish Plant 
The Technological Unit was responsible only for general 
engineering service, major installations and maintenance for the 
past season. 
A second Baader header-splitter machine was added during 
the year; the cool roam capacity was expanded by about 75%; a new 
mechanical washer was added; air conditioners were installed in 
the dry store. 
Members of the staff made numerous trips to Bonavista 
to install equipment and expand facilities, to correct mistakes 
and to repair defective machinery. Both the mechanical and 
electrical ends of the splitters gave trouble resulting in break-
downs and loss of production. 
The fish produced has been, for the most part, of very 
high quality with a high percentage of Italian grade in the lightly 
salted fish. The reports from the markets in Italy have been 
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excellent. Production figures should be 50% above those of 1953; 
production probably would have been doubled except that strikes 
curtailed the intake of the plant. 
It is hoped to modify some processing practices before 
the 1955 season and so lower the cost of production. 
Andrews' Washer 
A revised model of the Andrews' washer was constructed 
for trial operation at Bonavista. It has performed well and has 
cut the cost of the hand-washing of the previous season by about 
two-thirds. 
The fish is placed nape first, skin side up, on an in-
clined conveyor belt 18 inches wide which travels under two sprays 
and two cylindrical revolving brushes. It falls from this belt 
onto a second one - face up - and under sprays and brushes as on 
the first belt. It has washed heavily salted fish at the follow-
ing rates during production, not on time trials. 
Sma11 (12 to 18 in.) 
Medium (18 to 23 in.) 
Large (above 23 in.) 
-
-
2694 lb. per hour 4494 lb. per hour 
7120 lb. per hour 
The rate for lightly salted fish is much the same. However, the 
face of this fish is merely sprayed as brushing tends to roughen 
it. Fish of this type that was soft before splitting is not 
handled by the machine readily or well. In . fact, soft fish is 
costly to process all along the line and gives a poor quality 
end product. 
It may be seen from the above figures that small fish 
are far more costly to work; this is true throughout the production 
picture - from splitting . to packing. 
It is felt that this washer can be further modified to 
make it a more compact and efficient machine. .The machine can be 
decreased in length, improved mechanically and made more readily 
mobile so that it can be moved to the fish to be washed. 
Plywood Pickle Tank 
. 
A small, .Prefabricated pickle tank was designed and built 
using four, 4 ft. by 8 ft. by ~ in. sheets of Douglas Fir plywood. 
The tank was designed so that the component parts could be fab-
~ricated at a wood working shop and shipped to the point of usage 
in a "knocked-down" package and there erected with a minimum of 
labour. Threaded steel tension rods are used to erect the tank 
rather than nails or screws. The tank is 4 ft. deep, 3 ft. 6 in. 
wide and .7 ft. 6 in. long and the component parts can be made for 
about $180 depending on locality and number required. 
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A tank of this type has been in use at Bonavista during 
the past season. No difficulty has been experienced in keeping 
it tight. It must, however, be levelled before use so as to 
avoid undue strains. The tank has been in use for too short a 
period to give any idea of its useful life. 
Splitting Machines 
One Baader header-splitter for the processing of salt 
fish was installed at the Experimental Salt Fish Plant at Bona-
vista in 1953, a second unit being addad in 1954. During the 
1953 season the machine turned out well split fish and little 
difficulty was experienced after the initial adjustments were 
made. Break-downs were few and of a minor nature. While the 
economic advantages over hand splitting was rather indefinite 
the general excellence and uniformity of splitting made the 
machine most worthwhile. 
The old machine did not perform as well in 1954 and the 
new machine began to miss also during the latter part of the 
season. There were frequent mechanical and electrical break-downs 
which, at times, interrupted production for rather long periods. 
It is hoped to give both machines a complete over-haul 
during the off-season and to replace any worn parts. The Baader 
Company will be furnishing a complete parts list which will help 
greatly in making repairs. 
General Engineering Service~ 
The Technological Unit has received requests for designs, 
layouts, information and opinions on most phases of the fresh and 
salt fish industries. The Unit recently completed plans and 
specifications for the Valleyfield salt fish experimental plant 
and for a small salt fish plant for the Newfoundland Fisheries 
Development Authority. Trips have been made to most fishing areas 
in Newfoundland by car, plane and ship for assessing existing 
facilities, for plant site selection and to confer, to give opinions, 
to inspect and to supervise installations. Engineers of the Unit, 
in conjunction with the Federal Department of Fisheries, made 
surveys of almost all fish plants in Newfoundland preparatory to 
the drawing-up of minimum requirements and regulations for plants 
under the Federal Inspection plan. The Unit helped draw up 
proposed plant specifications for Newfoundland. 
M. A. Foley 


